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T I ~ E  sub.iect of congenital nialforiiiatiolis is one mhich, strangely 
r ~ o i i ~ l i ,  has met with but little notice amidst the mass of evi- 
dence mliich h m  been brought fol-ward, 011 one side or  the other, 
i ~ s  to the trmisinissibility of acquired characters, ib questior; which 
1 n s  provolied, and is provoking, so much coctroversp. 

Yet  it is certain that the consideration of the question from 
its teratological aspect ought to lie of some service, since, in tlie 
first place, there are two groups undoubtedly amongst col~gciiital 
malformations, blastogenic and somntogenic, to use Weisinam’s 
terms, though it may not always be easy to assign n given defect 
with certstiiity to either. And, again, it ought to  be possible t o  
throw eoiiie light upon the difficult question of the origin, dew- 
lopment, aud fate of a, variation, from the copious mass of lite- 
rature which exists in relation t o  teratological eubjecta. It seems 
probable that the reaso:i why this field has been so little explored 
in the present counection, is that  the etiological side of terstology 
has, up  to the present, been so much neglected. Professor 
Cleland, who has done so much for the study of the subject in  
this country, has very aptly remarked that terntology should 
bc defined as “ patliological embryology.” Before, however, 
iiiuch practical iuforiiintion can be gathered from the subject, i t  
is, ~IIOTC dl things, ueccssnry that its clnssification should be 
arranged upon an etiological basis. The author just quoted 
reniarl,s iu nn essay on ‘‘ Teratology, Speculative and Causal, 
mid tlie Classification of Abnormalities ” * :-“ If the advantage 
which biological doctrine has hitherto derived from teratologg has 
not been p e a t ,  the reason has lain, not in the barrenness of 
the teratological field, but in the small amount of progress 
made in determining the true nature of teratological pheno- 
mena. Even after the old conception of busus nature had been 
thrown aside, tlie most imperfect notions continued to prerail 

* ‘ Memoirs and Memorands iu Anatolny,’ vol. i. 1859. 
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both with regard to  abnormalities by excess and many of the 
more important abnormalities by defect. But we have now 
arrived at  a time when no thoughtful enquirer can be longer 
content with merely cataloguing deviations and bestowing upon 
them sesquipedalian names such as were perhaps justifiable in 
the days of the elder St.-Hilaire. Investigation has entered 
tipon a more strictly causal stage j and, to my thinking, it 
becomes evideut that teratology has an  important work before 
it in relation to  biological science geoerally, by demonstrating 
the presence of potentialitics which in the normal organism lie 
dormant, but nevertheless must exist, or they could not in 
exceptional circu~~istances show their presence.” 

In the present essay my intention is t o  examine the recorded 
groups of hereditary malformations, with a view to ascertain 
their nature, so far as limy be possible, whether blastogenic 
or somatogenic. I n  order t o  do so, i t  will be necessary, how- 
ever, for me to  preface this portion of my paper with a short 
account of the groups into x-hich mnlformatious should be causally 
arranged. A t  the conclusion of the main part of the paper, that, 
namely, which deals with hereditary malformations, I shall add a 
few remarks on certaiu points in connection with the causation 
of malformations which have not, I think, up to the present 
received sufficient attention. 

I may perhaps here state that this paper was not under- 
taken with a view either to support or to  oppose Weismann’s 
views. My desire has been to  examine the subject from a terato- 
logical standpoiut and to  record the result of my observations. 

Section I.-VAEIETIRS OF MALFORMATIONS. 
As has been already suggested? m y  etiological classification of 

anomalies at  the present time must be more or  less tentative ; 
yet I believe we may reasonably strike a line of division between 
two great groups, each of which may be again subdivided. The 
first group consists of malformations which are due to some error 
in the amount of formative material, an3 the second of those which 
are not. The former group may be spoken of as non-mechanical, 
and the latter as mechanical, provided it be understood that these 
terms are not used in the sense in  which they are applied to the 
ordinary occurrences of development by His, Weismsnn, ROUX, 
and other writers. Errors of rriaterial may be in two directions, 

LINN. JOUL1N.-ZOOLOGY, VOL. XSIII .  82 
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\ iL .  e iceaa or defect. To the former class belong double inon- 
strosities, complete and iricomplete, unilateral or partial hyper- 
trophies, and excesses such as polydactyly (at least the mgjoritp 
of cases), polymastia, with others, often not recoguized unless a 
dissection happens to be rnsde, such as accessory carpal bones, 
splenculi, &c. Haviug discussed tile sources of this excess of 
material in a former paper”, I slid Got delay here further on 
that point. To use Weismann’s term, malforinations of this class 
me, with probably very fcw esceptious, iiihereut in the germ or 
blastogenic. Deficiency of niateri,d lends t o  defect of aize or 
parts. TIIIIR, to this group belong dwarfs and some c;ises of 
ectrornelia, ectrodactyly, inicroplitlialmi~s, and anophthalmus, with 
possibly most of the non-mechauically caused clefts, such as 
cleft-palate, persistent branchial cleft, and coloboma oculi. How 
is this deficiency of material caused ? I believe in  at least two 
ways :-(I) By faulty segmeutation during the extrusion of the 
polar bodies, whereby too much formative material is got rid of. 
(2) By the very early destruction by some morbid proces;; of 
early segmentation-spheres. Rous’s experiments, which I hnvci 
quoted in iny i q e r  already mentioned, and an account of wllicli 
will also be found in a recent address by Mr. Poulton t, sho\v 
that even the first few lines of segmentation cut off morphological 
areas the destruction of any one of which would lead t o  the noii- 
davelopuieiit of the part which it was destiued to form. I t  ia, 
of course, possible that t o  the two preceding calises should be 
:Ldded that of an original paucity of inatcrisl i u  ovuin or  slier- 
niatozoon prior to  the extrusion of the polar bodies. The first 
rind last emst ‘s  wauld be inherent in the germ, and therefore 
blastogeuic: ; but what of the secoiid ? Early though i t  occurs, 
it  can scarcely be looked upon as other than soinatogenic in its 
nature. The effects, however, niay not be distinguishable froin 
those due to the blastogenic causes meutioned. Here, of courde, 
the difficulty of discrimination renders any inferences difficult 
and daiigcrous. The second great group of n~echanical malfor- 
nlatioiis is obviously entirely soniatogeuic in its nature ; and the 
only dubious point conuected with it is the difficulty of deter- 

++ ’< The Origiii of Duuble Monstrosity,” JOU~II .  of h a t .  sud Phys. vol. xxiii. 

j- ‘ 4  Tlioories of Heredity.” An dddrcs3, reprinted from the ‘Midland Natu- 
p. 390. 

rlistt,’ Nov. 1889. 
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mining in all cases whether a given defect belongs to it or  t o  one of 
the other divisions. This group may be divided into the following 
classes:-(l) Clefts of various kinds, due to the presence of 
tumours or to fluids consequent upon inflammation. Certain 
forms of cleft-palate belong to the former category, abdominal 
and spina clefts to the latter. (2) Deficiencies of extremities 
&c. due to inflammation of tissues leading to formation of fibrous 
tissue, its contraction, and the strangulation of growing parts. 
As examples of this may be named certain forms of peromelia 
and (3) atresia ani. (3) Deficiencies due to amniotic pressure. 
(4) Deficiencies due to adhesions of the amnion &c., including the 
so-called intra-uterine amputations. Having thus very briefly 
sketched the main lines of classification, it will be necessary in 
the next section, as each malformatioii comes up for examination, 
to consider a t  greater length and in more detail its special 
etiology. 

Section II.-NATVEE OF HEEEDITARP MALFORMATIONS. 

I n  this section I purpose examining those malformations whose 
hereditary nature is established, seriatim. I n  connection with the 
etiology of each will be considered its nature, whether blasto- 
genic or somatogenic. I shall have to draw largely from a former 
paper of my owii “On Congenital Malformations and Heredity” *, 
in which are collected a number of recorded cases of such mal- 
formations, but without reference to their etiology. It will be 
convenient in the subsequent part of this paper to group the 
inalformatious under the classes which have been indicated in the 
first section. 

Part 1.-Nalfrmations by Excess. 

The most important members of this group, all the forms, that 
is, of double monstrosity, have to be entirely excluded from the 
present inquiry. An enormous majority are non-viable, or only 
maintain a separate existence for  a few hours or days ; and the 
remainder are, even if married, sterile. The same remark applies, 
as will appear later, t o  most of the major and even t o  some of 
the minor forms of abnormality. W e  can, however, with profit 
examine two classes of cases not commonly grouped under the 

* Proc. Binn. Phil. Sac. 101. vi. pt. 1. 
32“ 
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head of malformations, aud yet closely allied to Double Monsters, 
viz. Giants and Homologous Twins. According to the views 
expressed in the first section, a little more formative material 
plus equivalent division, or even the latter alone, would trausform 
the giant into a double monster, or the latter into a pair of homo- 
logous twins. A few notes, theu, upon these two groups aye 
quite pertinent t o  the subject in haiitl. 

Ginizts.-These are generally sterile, accordiug t o  the best 
authorities. I. G. 8t.-Hilaire says of them *:-“ 11s sont ordi- 
nairement impuissants, et sont trks promptement QnervQs par les 
plaisirs de l’aniour. Le dkfaut d’aptitude des gkants aux fonctions 
gGn6rntrices ne saurait Qtoniier chez des 6tres Qpuisks et affaiblis 
par la rapidit4 et 1’exci.s de leur nccroissement.” And in a foot- 
note he adds, ‘‘ cliez quelques gkants, 1’Crection est m&me presque 
coniplBtement impossible.” Topiuard t agrees with St.-Hilaire 
on this point. Again, gigantic children are generally still-born 
when the mother is of the ordinary size. Thus, Dr. Parvin +* 
states :-‘‘ Some women, though their labours are at  the noriual 
period, give birth to children whose great developtiient preseiits 
a more or  less serious obstacle to labour, aud still-births are uot 
unfrequent.” Kormann refers to a case in which the child pre- 
seutiug by the breech rras still-born, and weighed 9.8 kilos. 
(normal weight 3-4 kilos.). 

With regard to the frequency of occurrence of large fetuses, 
Jaggard says 5 :-“ Variations in weight a t  term between six and 
niue pounds me by no means rase-an infant over nine pounds 
is not common ; while heavier weights are progressively rarer. 
Out of 1000 infants, Dr. Parvin saw but oue that weighed eleven 
pounds (Parvin’s Obstet. p. 138). Of 1156 infants born in the 
Naternity Hospital, the heaviest weighed 12 pounds.” Giants 
thus resemble double mousters in rarity, non-viability, and 
sterility. Instances are, however, on record where giants have 
borne gigantic children. Mrs. Bates was 7 ft. 9 in. in height, 
and her husband 7 ft. 7 in. She bore him an infant which weighed 
23f pounds (normal av. 7$ pounds); its height was 30 inches 

f ‘ Anomalies de l’organisation,’ vol. i. p. 183. 

$ ‘ American System of Gynecology and Obstetrics,’ vol. i. p. 753. 
‘ ElBments d’dnthropologie g&nt.rale,’ p. 436. 

’ American Spteiu,’ vol. i. 1). 21 4. 
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(normal 20-21), breast measure 2'7 in., head 19 in., foot 5 $  in. 
The liquor a m 6  amounted to 5 gallons, and the secundines 
weighed 10 pounds. Again, the Nora-Scotia giantess, according 
to Harris", bore a child rrhich weighed 282 pounds. Thus 
giantism, if the word may be coined, is, or  niay be, hereditary. 
Moreover, as St.-Hilaire remarks, the brothers and sisters of 
giants are generally of large stature ; they come, in fact, of tall 
families, to quote the popular phrase, embodying the popular 
belief, correct in this case, of the heredity of stature. Is  this 
variation blastogenic or somatogenic ? I have no hesitation in 
assigning it to the former class. If it be urged that the con- 
dition is due to the superior nourishment of the child by the 
mother whilst pregnant, and is therefore blastogenic, I would 
reply (1) that gigantic children are not necessarily the pro- 
duct of well-nourished mothers ; for, were it so, by this time our 
Royal and some of our noble families ought to be like children 
of bnak;  and (2) that giants are at  birth not always larger 
than ordinary children. They possess the potentiality of great 
size, a potentiality which is, I believe, inherent in the germ 
Cohnheini puts this point of the potentialities of growth so well, 
that I shall quote his own words t :-" Der Neugeborene bringt 
niclit die Geschwulst, sondern lediglich das iiberschiissige Zell- 
material mit auf die Welt, aus dem unter giinstigen Verhalt- 
nissen spiter einer Geschwulst herausmachsen kann. Nur 
mb;chte ich noch einnial nachdriicklich bitten, clas Sie Sich nicht 
zu selir an dem Wortlaut des ' iiberschiissigen Bellmaterials ' 
binden wollen ; vielleicht wBre es selbst richtiger, statt dessen 
von demjenigen Material zu sprechen, welchem die Potenz zu 
spiiterer Geschwulstbildung beiwohnt. Denn auf diese Potenz 
kommt es an, die iibrigens keine andere Eigenscliaft ist, als 
wie so ungemein haufig bei der individuellen Vererbung und 
Entwicklung sich geltend macht. Wenn bei dem Sohn eines 
langnasigen Vaters die bis dahin vollig proportionirte und ganz 
unauffallige Xase im 8 oder 10 Lebensjahr oder noch sptiter grosse 
Dimensionen annimmt und ungewohnlich lang wird, so zweifelt 
Niemand darau, dass die Potenz zu diesem Wnchsthum von 
Anfang an in der Nase esistirt hat-obschon die sorgfiltigste 
und genaueste mikroskopische Untersuchung in den ersten 

* New York Med. Record. 
I ' Allgcmeine Pathologie,' Bd. 1. S. 740. 
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Lebensjahren ausser Stande gewesen sein Hdrde, jenc Potenz 
aufzudecken ." 

I n  the same way the child-giant brings intc the world mith 
him the potentialities of his stature and size. On the other 
hand, it may be urged that post-natal nourislimeilt may be the 
factor ; aud Bishop Berkeley's giant* may be cited in confir- 
mation. To this it may be replied, that post-natal nourishment 
can affect the height only within very narrow limits ; for other- 
wise there would be none but dwarfs in those parts of Ireland, 
for esainple, where potatoes and seaweed are the staple f o o k  
and none but giants amongst the classes whose circumstances 
have been easy for generations past. -4nd, as far as M'Gratli 
is concerned, the instance is an isolated one; and there is 1 1 0  

evidence to  prove what the uufortunate man's stature might hare 
been had he not been subjected to the episcopal tender mercies. 
On the whole, theu, I think it may be said that giaiitisni is nu 
occasionally hereditary condition, blastogenic in its nature. 

Homoloyous Twins.-It is an uufortunate circumstance that 
the confusion which hns existed n ith r egad  t o  true or homolo- 
gous twins nnd the other form, vitiates all the statistics as to 
twins, so far as I have exmined them. True twins, ahich 
are always of the same sex, enclosed in the same membranes, 
generally strikingly like one another, and the product of one 
ovum, are of course totally different from twins the product of 
two ova, enclosed in separate membranes, not necessarily of the 
same sex, nor more alike than children of the same family are, or  
may be. This fact has, however, no t  been taken into account 
by those who are responsible for the statistics of twins ; and it 
is consequently impossible to  say whether the facts observed 
relate TO both classes or only t o  one. Subject to this reservation, 
it may be said that the bearing of twins is certainly hereditary- 
" runs in a family," as the phrase has it. This is also true of 
multiple births beyond the number of two. Thus Osiander t 
gives a case where a woman, herself a twin, was the mother of 35 
children, aud died in childbed after delirery of twins. One of 
her daughters, who nns born with three others at a birth, had 
32 children a t  11 confinemfzlt s .  The follon%g stntistics given 

* ' Plrilosophicnl S u r ~ c y  of I re lad , '  Lvndon, 1577, p. 187. 
T ' Hnndb. d. Entbindungskunst,' 1 TI]. 1 Abth. S. 319. Quotcd in Edinb. 

1\Ied. Jsurn. vol. iii. p. 1145. 
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by Gcehlert * are of interest in this connection. We first gives a 
table, from amongst the cases which he has collected, of the pairs 
and @exes :.- 

No. Male. Female. Per cent. 
SIMILAR. Two males . . . .  61 122 . . . .  29.76 

,, females . . 52 .... 104 25-36 
DrssIhrILaR . . . . . . . . . . . .  92 92 92 44-88 

Total . . . . . . . .  205 214 196 100~00 
- - - 

I n  examining this table it must, of course, be remembered that 
the first two lines need not necessarily relate solely t o  homologous 
twins. It is quite as possible for two children, of the same sex, 
yet not true twins, to  be born a t  a birth, as i t  is for two of 
different sexes. Passing to the subject of heredity in twinning, 
Gshler t  states that there is a direct heredity from twin to  twin 
as well as an indirect. That this is not more observable is, be 
remarks, due to the fact that so many twins die in childhood, 
only seldom reaching maturity, and, of course, then not always 
bearing children. H e  believes that in 132 of 192 cases selected 
from Royal pedigrees which he carefully examined, the influence 
of heredity was to be observed. The figures are given in the 
subjoined table : 

From Father. From Mother. Pairs. 
. . . . . . . .  Direct inheritance 5 11 16 

Indirect ,, . . . . . . . .  5’7 55 112 
Direct and indirect . . . . . . . .  . .  4 

62 66 132 
- - - 

All that can be said is, that it is at  least highly probable that 
the product,ion of true twius is hereditary. 

I havestatedthat twins are not usuallyregardedas abnormalities; 
yet the two are much more closelyrelated thanis generally thought. 
Dr.Mitchellt show this clearly in a paper, the conclusions drawn 
in which are :-(1) Among imbeciles and idiots a much larger 
proportion is actually found t o  be twin-born than among the 
general cornmuriity. (2) Among the relatives of imbeciles and 

* “ Die Zwillinge,” Virchow’s Archiv, Bd. 76, S. 457. 
t Med. Times b Gsz. Nov. 15, 1862. 
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idiots twinning is also found t o  be very frequent. (3) I n  families, 
when twinning is frequent, bodily deformities (of defect and 
excess) likewise occur with frequency.” This last conclusion 
poiuts in the direction of the  blastogenic nature of twinning. 

Those who hold the  opinion that the mother’s state of 
nutritiou niay be a potent hctor, may derive some support 
from Dr. Matthews Duncan’s concIusion, drawn from numerous 
statistics *, that “ the largest number of tnius is produced by 
women of from twenty-fivc to twenty-nine years of age? ;  
nud on each side of this climax of fertility in twills there 
is a gradually increasiug falling-off in their number as age 
diminishes on tbe one side, and increases on the other.” That 
nutrition has at  least a large influeiice in the determination of 
sex, is a proposition supported by Geddes and Thornson $ ; aud, 
ns they appropriately ask, and the question might equally apply 
to the subject of twins, were nutrition proved to  be a factor in 
its production, “ How does Weismann explain the determination 
of sex, which illustrates an outside iufluence penetrating t o  thc 
reproductive cells ? ” It may just be noted, in connection with 
this subject, and with the last-named authors’ view that superior 
nutrition tends to the production of the anabolic female sex, that 
the larger number of twins belong t o  that sex. To sum up this 
subject, i t  must unfortunately be said that beyond the statement 
that twiuiiing is heredituy, it is impossible, in the present 
chaotic state of statistics on the subject, t o  draw any definitc 
conclusions in favour of either side of the argument. 

Having disposed of’ these poiiits, I may now proceed to the 
other malformatioiis pLrtaliing of the uature of excess. 

Polcydactyly.--This is one of the most strongly hereditary forms 
of malformation. Broca aud XcKellar i ]  hsve both recorded 
cases whrre it has passed through six generations, and Mnir 7 

One of the most completely recorded cases 
is that by Clement Lucas, which is here reproduced (p. 457) **. 
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through five. 

* ‘ Fecundity, Fertility, and Sterility’ (Edinb. 1871), p. 100. 
b Nutrition being pobably at its best during those pears. 
$ ‘ The Evolution of Sex ’ (London, ISR‘J), 1). 53. 
5 B c c d .  de MBcl. Paris, quoted in Lond. N e d .  Rec. vol. vi. 13. $11. 
11 Glasgow Mcd. Journ. May 1b70. 
a 1b. vol. rsi. p. 420. 
** Gu)’s Hospital Reps. rol. u v .  Ahbrevintioiis : T.=tors ; I ” .= f i iq~s  

c:a.=buth members affected ; s.p.=sine prole ; x =affected. 
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It is no exaggeration to  say that scores of minor cases 
might be cited were there any advantage in doing so*. It is 
more important t o  consider the etiology of the affection. The 
different forms may be classified in various ways : Ga.illard ?, 
for example, dividing by the amount of excess present, a sonie- 
!\hat important factor, as mill appear. Thus : “ 1st. The finger 
is only bifid, articulating with the metacarpus by a single head. 
2nd. Two fingers are placed in juxtaposition, being articulated 
side by side, oiily one :irticulsr cnpsule surrounding the head 
of‘ tlir metacarpal bone. 3rd. Karest : the supernumerary 
finger is entirely isolated, and implanted on a special articular 
snrface of tlie metacarpus, the superfluous part being almost 
:\lwvnys a thumb o r  great toe.” Or, again, superfluous fingers 
limp be classified into marginal aud central-those, that is, coil- 
iiected with the edge of the t’humb or  little finger, and those 
coiineeted m-ith some other finger. That these a’re different in 
their nature has been recently pointed out by Kollmaun 2. I-Ie 
says :--“ Meine Rudimenttheorie nur den ulnaren uud radialen 
Stralil (Vordaumen ” [this had been previously described as prE- 
polles by Rardeleben] ‘‘ und doppelten kleincn Finger) ais Hyper- 
daktylie verstiindlich machen sol1 ; andere Arteii der Hyper- 
dattylie gehijren bis auf meiteres in das Gebict der Teratologic. 
Uni ~~issversti~ndl-iisseii vorzubeugen, wiederhole ich deshalb ; Es 
giebt lieine Stapedifera mit inehr als f i inf  Fingern, aber solchc 
nii t  fiinf Finger11 und mit Spuren einee ulunreii und radialen 
Strnliles (il/Ienscli, viele Siiuger, Reptilien uud Batrachier). 
Diese Sp~ircn liegen oft als schmer erkennbare Rudimente 
untcr der Haut. In  Fiillen von Hyperdaktylie des Menschen 
rergriksern sic11 diese Rudimente und treren verschieden 
eiiti~ickelt a m  der I-Iaut hervor. Der Riiekschli~g nus diescn 
Rudimcnten licfert i~ahrschcinlich s t v t s  nur K,ndimeiit;e, d. i. 
vcrliiiinnicrt~ Finger. IIyperdnkt.glie ist keiiie patliologische, 
sondt~rn tine theromorphe 5 Erscheiiiuiig und neist nut ‘  cine 
Ticdrilition  on St,rahleii hin, irclche bei der Uinformimg (lor 

-: Fo,, n  cry full list,, see n p a p  by Dr. Fnclieiiheim, ‘ Jensisclie Zeitsclir. 
fur SLtiir\~isseiischaft,’ Bd. ssii. K. I?. TT. S. 3.13. 

.). Caz. &id. 1862, No. 13. Quoted bx AiiiiaMlale, ‘Diseases of tlie Fingers 
nild Toes’ (Ekliub. 12(:5), 11. 26. 

$ ‘&Iitth. aus d. h a t .  Inst. im Vesalianuln 211 Easel,’ 1889. 
5 6‘  8;1p-Oilp0~,  dns Tliier, nuch Thiermensch, $fip woron dns 1st. felas, 

feroa, &c.” 
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Fischflosse in eine BatracLierhand mit aufgenommen wurden. 
Hyp erdaktylie des Menschen is deinnach eine besondere Form 
des Atavismus.” 

AS to the mesial form, there is more difficulty in deciding. 
According to some authorities, as, for example, Ahlfeld*, 
polydactyly is the result of the compression of the growing 
digits by amniotic bands, the depth aud amount of the excess 
depending upon the extent of the constriction. Two points 
sllould, however, be noted in this connection :-(1) The mal- 
formations which are accounted for by pressure of the mem- 
branes or by constriction from bands derived from them, o r  from 
other sources which will be more particularly considered when the 
subject of peromelia is dealt with, are gradually being reduced 
in number as our knowledge increases. Many conditions attri- 
buted to these causes are imw satisfactorily accounted for  in 
other ways. I n  connection with $he present subject, it  may be 
said that there is little, if any, evidence to  show that amniotic 
bands have ever anything to do with the production of polgdoctyly. 
(a) It is not easy to  understand how a malformation caused in 
this way could become hereditary. The heredity, if any exist, 
must runin one of two lines-an heredity of the amniotic bands 
causing the malformation, or  an heredity of n malformation 
first caused by a band. The first, which, by the way, has been 
advanced, seems too improbable t o  rqu i re  much considera- 
tion. The coincidence by which an inflammatory band could 
form in exactly the same position, and produce the same effect in 
the pregnancies of sereral generations, is one which can scarcely 
be admitted. And the second inode would be nothing more o r  
less than the inheritance of a mutilation. But Weisniann has 
proved, I think it mill be universally acknowledged, in his various 
writings, that a mutilation has at least never been shown t o  have 
been transmitted. Laying aside, however, these two considera- 
tions, we have two kinds of polydactyly-the marginal, which it 
is highly probable is always ataristic and blastogenic ; and the 
central, which may be due t o  excess of inaterial in the germ, and 
therefore blastogenic, or, possibly, to aniniotic bands, and there- 
fore somatogenic. 

It is instructive, then, t o  inquire which of these is the most 
common. According to Foruter, a supernumerary little finger 

* ‘ Die Missbildungen des Menschen ’ (Jena, 1865), S. 43. 
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is the most common form, a thumb or  great toe comes next in 
order, least commonly is the digit one of the central group. I 
have no data t o  decide whether the aame rules apply to the hered- 
itary cases; but I have little doubt that it mould be found so. 
In  the celebrated case quoted by Devay *, where the hereditary 
malformation was more widely spread within a circumscribed 
area than in any other with whicli I am acquainted, the super- 
iiumerary digit appears to have been a thumb. 1 think that this 
case is worth describing in detail. “I1 s’agit d’iine vhritable 
md6mie dc seredigitisme, d‘une population en t ihe  qui . . . . a Gtc: 
frapp6e de cette bizarre anomalie. Pu’ous devons la connaissance 
de ce fait singulier B notre savant confrdre, lc docteur A. Potton, 
qui l’a observe sur les lieux m6mes. 11 existe dans lo dbparte- 
ment de l’lsare, non loin de la Cbte-Saint-Andr4 et de Rives, un 
tout petit village nolnme Izeaux, isolk., perdu en quelque sorte 
antrefois, au milieu d’une plaine, si no11 compldtement inculte, 
du moins trbs-pauvre, dite la plaine de Bibre.  Les chemins, k s  
communications dnns ce pays peu fertile, Ataient difficiles, si non 
itnpmeticables. Les habitants d’Izeaux, simples, p r e s p e  aban- 
doiinhs B eux-mhmes, n’entretenaient que des rapports 6loignQs 
a v w  les population8 envirounantes, sans se melanger avec elks ; 
ils se niariaient constatnment eatre eux, et aiusi frhquemnient cn 
fainille. A la fin du s ik l e  denier,  de cette manihre de faire, de 
ces alliances constantes eiitre parents &Bit n6e e t  entretenue 
par elle une monstruosit6 singuli$re, qui, il y a trente-cinq h 
quarante ans, frappait encore prexque toute la population. Dans 
cette commune, homilies e t  femmes etaient porteurs d’un sixihme 
doigt, d’un doigt supplkmentaire implant6 aux pieds et  aiix 
mains. ‘ Lorsqu’en IS29 et  en 1S36,’ dit &I. Potton, ‘ j’ai ob- 
sen; ce bizarre phknomhe, d@, chez quelques sujets, il n’existait 
qll’i un dtat plus ou inoinh rudime:Itaire ; chez plusieurs, ce 
n’6tait qu’iin gros tubercule, ail centre dnquel cependant on reii- 
contrait un corps dur, osseux ; l’apparence d’un ongle plus ou 
nioius forink. terininait cet appendice, fix6 latkralement en dehors, 
ic la base du poucet. La personne qui m’accompagnait, bien 
qu’4trangh-e ?i la mc!decine, me faisait observer qu’une heureuse 
iransformation tendait b s’o$rer, que de notables cliangements 
dam cett? dkfectuosit6 organique s’Qtaient dtablis depuis que les 
habitudes de la population s’Qtaient modifikes par la force dea 

* ‘ Du Dangers des Mariages Consanguins’ (Paris, 1863), p. 95. 
t Italics mine. 
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choses, par le progrks, depuis que, les voies de communicati.ous 
&taut devenues meilleures, lee relations A l’ext6rieur plus fr8- 
quentes, les alliauces se contractaient dans des conditions plus 
favorables ; depuis, en u n  mot, que le croisement des races avait 
lieu. En 1847 j’ai eu occasion de voir un chef d’atelier, origi- 
mire de cet localit6, fix6 et mari6 h Lyon. I1 Btait porteur du 
vice de conformation signale; il Qtait pLre de quatre enfants, 
qui n’avaient point le stigmate paternale. A l’heure qu’il est, 
d’apr&s les renseignements circonstanciks pris aupres de m6decins 
de la localit&, cette anomalie pathologique a presque complAte- 
ment disparii.’ ” 

To sum up, then, the subject of yolydactyly, it may at  least be 
said that there is no proof that. aup of the hereditary cases are 
somatogenic. I should go further mysell; and say that there is 
every reason t o  believe that they are blastogeuic. 

Supratrochlenr Process.-Struthers * has recorded a case in  
which this curious process or hook mas hereditary. I t  is atavistic 
and undoubtedly blastogenic in its nature. 

Polynaas6ia.- Accessory breasts may exist on the thigh, 
groin, vulva, back, or other parts of the body, the following 
table giving Leichtenstern’s ? figures from ail examination of 105 
cases :- 

The accessory gland was ou the auterior surface of the thorax in 96. 
>, 9 7  in the axilla 9 ,  ,, 5. 
7 7  I ,  on the back 3 ,  9, 2. 
,, ,> on the acromion ,, 9 7  1. 
,) 7, on the thigh 7 1  Y ?  1. 

The condition may be hereditary, as in the case narrated by 
Robert$ of a woman who had a third breast on the exterior of 
the left thigh placed 4 iuches below the great trochauter, with 
which she had suckled several children ; her mother had a third 
thoracic breast. Woodman 9 records a case where a woniau and 
her child were both possessed of three thoracic uiammE. As 
to the cause of the malformation, one would not think that 
there need be much difference of opinion. Ahlfeld 11, however, 

* Lancet, Feb. 15, 1873. 
t Virchow’s Archiv, Bd. 73, S. 325. 
3 Journal de Physiologie, tome vii. no. 3. 

Trans. Obst. Sac.  TO^. ix. p. 80. 
11 ‘ Die Missbild. d. Menschen ’ (Leipzig, 1880), 8.110. 
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has committed himself to  thc statement that they are due to the 
action of the amnion. “ Ain ~~~alirsclieinlichsten ist rnir die 
Mciglichkeit, dass durch den Druck des Amnions Theile abgetrennt 
uiid am Amnion haftend auf der Kurper Oberflriclie transplantirt 
merden.” Tile author just quoted is, I am convinced, mistaken 
iii pushing his views as to  the malformation-producing capacities 
of‘the amnion so far as this. There can be little doubt that the 
malformation is atavistic. The English edition of Wiedersheim’s 
‘ Comparative Anatomy ’ * coutaius the following statement on 
the subject :-“ The occasional existence in men of supernumerary 
teats and in women uf supernumerary teats and mamma? (poly- 
thelisin and polj mastism) is very remarlcalde. They are usually 
situated in the thoracic rrgion, and iiiust be considered as an 
ata\ribm to  a characteristic primitive forin which possessed nume- 
r o ~  teats, and which produced a number of young at a birth. 
Such R transition from polymastisin to biinastism may be seen 
plainly a t  the present day in tlie Lemurs ; in them the inguinal 
ant1 abdominal teats a n  undergoing a retrogressive metainor- 
piiosis, while a single pair of thoracic teats remain well deve- 
lol~ed. [In HapaZenzzcr grisczrs the single pair of teats is situated 
oii the arm (Beddard) . ]  This accords with the fact that most 
Leinurs bear only a pair of young ones at a time, which they 
carry with them a t  tlie breast.” I n  this connection it is inter- 
esting to  riote that, ap Dr. Chainpiicys has sliomn t, the skin of 
pregnant moineu may take GU maininary functions in isolated 
spots, liimps forming i u  various places, notably in the asilla, 
froi:~ which come (a) granular debris like the secretion of 
sebaceous follicles ; ( b )  colustruni ; ( c )  milk, expressed from the 
situation of the sebaceous follicles, as marked by the position of 
the hairs. These caqes show, ?ie says, “ that in lying-in women 
the sebaceous follicles of the skin are capable of producing true 
mammary secretiou. The transition from granular material, 
through colustruni, t o  true milk is unmistalinble.” The obser- 
vations confirm the opinioii that the breast is a highly specialized 
aggregation of highly specialized sebaceous follicles. 

The facts which liaw just been reviewed lenre little rooiii for 
doubt that accessory inaa i iu~  are atavistic and blastogenic. 

Hyperfrichosis.-Escessive hairiness, which appears t o  be 
usually associated with deficient dentition, is an occasionally 

* P.28. I Roy. Xed. 9; Uhir. Soc., April 27, lS8ci. 
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hereditary condition. Cases of this nature have been recorded 
by Darwin * m d  Michelson ‘f. That of Andrian Jeftichew and 
his son Fedor (at. 3 at the age of description), both of whom had 
their faces covered with hair “ like Skye-terriers,” and viere 
nearly edentulous, is a good example $. The possibility of this 
condition having a nervous origin mill be discussed in a subsequent 
section. 

Gluteal Protuberances.-The excessive development of the 
gluteal region amongst the Hottentot women and of their 
nymphae may here be mentioned as examples of malforinations 
which have risen to  the rank of racial characteristics. They are, 
apparently, blastogenic in their nature. 

It is probably atavistic and blastogenic. 

In concluding the portion of this paper relating to  malfor- 
mations by excess, the speculation rnay be permitted as to 
whether there may not be many hidden abnormalities which are 
highly hereditary yet which escape notice. Take, for example, 
the instance of a ceutrale carpi. One mould expect that this 
abnorinality would be hereditary, and possibly it is 80; but we 
have no data to go upou, aud in this instance i t  is not probable 
that we ever shall have. I n  other cases, however, a little trouble 
on the part of the observer niight enable iiiany gaps t o  be filled up. 
As an  example of‘ a h a t  I am alluding to, I niny cite a curious 
case, the only oue knowi t o  nie of a. described hereditary abnor- 
trialitj in the arterial system, though it is probably by no means 
an isolated case, were the question t o  be carefully investigated 5 .  
The radial artery in a mde, 011 both sides passed over the supi- 
nator longus at from 3.0 cm. to  4.0 cm. above the wrist, and ran 
over the radial extensors above the styloid process to  its normal 
distribution. All this mnn’s children possessed the same abnor- 
niality on the left side, the daughters transmitted it better thau 
the sons, and amongst the grandchildren it was met with on both 
sides on four, on one side only in four, aiid was absent in seven. 

Part P.-Ma~or~nntions by Defect. 
I n  this section the malformations by defect a ill be discussed, 

and a t  the outset it may be said that their etiologies in many 

* ‘ Animals and Plants under Domestication,’ vol. ii. p. 3‘20. 
I “Zum Capitel der Hypertrichosis.” 
$ Laucet, 1873, ii. 1). 613 ; and Virohow, Berl. H i l l .  Woch. 1ST3, No. 2‘3. 

Virchow’s Arch. Bd. 100, S. 66. 

Chicago Med. Jonm.  SC Exam. 187!1, p. 470. 



461 PROF. B. c. A .  WINDLE ON TERATOLOQICAL EVIDENCE 

cases offer much greater difficulties than those of the group just 
concluded. 

Dwn$s.-Tlie argutiients which were used to  show that 
giantism was a blastogenic condition due to excess of formative 
material, might, in converse, be employed to  prove that dwarf- 
isliiiess is blastogenic nnd due to deficiency of material. As with 
giants, so with dwarfs, sterility is the rule. In  their case, we 
hnve on thiJ  point even better evidence than in that of giants. 
since dwarfs have been made the subject of direct experiment. 
“ C‘athBriue de MQdecis s’amusa, dit on, i mssenibler des nains 
des deux sexes e t  A les marier. L’Blecteur de Rrandenbourg 
rdp6ta la m&me exp6rieuce j ils u’eurent pas d‘enfante. GeofFroy 
St.-Hilaire ne  d6courre qu’une seule exception, celle du naiu 
Borivilaski; mais sa femme 6tait de taille ordiuaire et  fut sus- 
pect6e ’’ *. Though sterility is the rule, yet there are iudications 
of hereditary influence in this group also. 

Thus, as St.-Hilaire points out?, in the greater number of 
cases the same mother has given birth t o  two or more dwarf8, 
amongst the cases he cites being that of the dwarf brother and 
sister described by Aldrovandus$. 1 have also met with RU 

account of one case where dwarfishness was distinctly hereditary $. 
Francesco Leporati, born of full-sized parents, was at  the age of 
S3, 1.130 mtr. He had married a full-sized woman and had issue 
at  the time of enquiry :-(1) Dopalice (I?.), aet. 50, height 1.139 
mtr. ; (2) Anna, zet. 41, height 0.980 mtr. ; (3) &!aria, aet. 31, 
height 1.155 mtr. ; (4) Naddalena,  at. 34, of normal height ; 
(5) Antonio,  aet. 44, height 1.340 mtr. ; (6) Pietro, aet. 42, height 
1.300 mtr. IIis first wife, who was 
of full size, bore him a normal-sized daughter ; his second, also 
a full-sized womaii, bore him three sons :-(a) zet. 14, height 
0.945 mtr. (normal for  age, 1.49 mtr.) ; ( b )  ret. 9, height 0.9’10 
Ilitr. (normal, 1,219 mtr . ) ;  (c) at. 7, height 0.910 mtr. (normal 
1.106 mtr.). Pietro (6) married a full-sized female,and bad issue- 
( a )  M. set. 6, height 0.825 mtr. (normal 1.046 mtr.); ( b )  F. Et. 3,  
height 0.650 mtr. (normal 0864 mtr.); ( c )  M. st. 14, height 
0.616 mtr. (normal 0.744 mtr.). 

Antonio ( 6 )  married twice. 

* Topinard, op. cit. p. 43G. 
t op. cit. p. 159. 
5 Quoted from Ludwig Frank, Mem. della R. Accad. di Torino, t. 35. 

11. !Ni (Torino, 1520), by Taruffi, Riv. C h i .  2 ser. Ti i i .  p. 33 ; hbstr. Sclimiclt’~ 
Jahrb. t. 198. S. 8. 

1 ‘ Moustrorum Historia,’ pp. 603 & 604. 
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Absence of Bones or Parts of Bones.-Malformations of this 
kind are not very uncommon. In the following, amongst other 
cases, the condition has been hereditary :-(1) Prof. Sir Win. 
Turner has described * a case of shortening of the ring-finger, 
which was 1.2 in. shorter than the middle, and only 0.5 in. longer 
than the little finger. This condition was not due to absence of 
any of the bones, but to imperfect growth of the metacarpal bone. 
In  the family was also present widening of the great toe and 
thumb-sometimes with short ring-finger, sometimes without. 
The malformation ran throuqh six, or possibly seven, generations. 
(2) In  another family t shortening, due to absence of phalanges, 
in a variable number of digits ran through three, or possibly four, 
generations. (3) Absence of patellae through two 2 and three 6 
generations has been recorded. (4) ImperfectioE of one or other 
end of one or both clavicles has existed through three generations 
i n  a family 11. There can be little doubt that these malformations 
are blastogenic, and due to deficiency of formative material. 

Peromelia and Perodacty1y.-Absence of parts or of an entire 
limb or digits. This group opens up the whole question of 
intra-uterine amputations,which requires some little consideration. 
First described by Montgomery T, it has been discussed by a 
number of later writers, some of whose opinions must here be 
dealt with. I n  Montgomery’s first case the foot which had been 
amputated was found in the membranes, and was apparently two 
months younger than the child t o  whom it belonged. I n  another 
case the constriction had severed everything bnt skin and bone. 
According to his view inflammatory lymph was thrown out, 
which constricted the growing part and effected the amputation. 
Dr. Macan *+ has described a case of amputation of the arm below 
the insertion of the biceps, in which the cicatrix was quite healed. 
The amputated part was not found, though searched for. In 30 
yeare only one case of intra-uterine amputation had been recorded 
in the practice of the Rotunda Hospital, Dublin. I n  the discussion 
which followed upon the paper in which this case was described, 
Dr. Kidd said that in something less thau 30 years he liad seen 

* Journ. h a t .  9c Phys. pol. xviii. p. 463. 
3 Med. Notes and Reflections, p. 33. 
tj Med. Gaz. 1833, p. 519. )I Warren Museom Catalogue, no. 317. 
7 In  an Essay “On the Spontaneous Amputation of the Fe ta l  Limbs in 

** Dubl. Journ. Med. Sci. vol. lix. p. 55. 

t Tilley. 

Utero,” at the end of his “ Signs and Symptoms of Pregnancy.” 

LLNN. J0WN.-ZOOLOBY, VOL. SXTII. 33 
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four cases. I n  one of these, the leg was amputated between the 
knee and the anlilt, the severed portion being found in the  mem- 
branes. Other bands had nearly amputated some of the fingers. 
kxordiiig t o  Ileuiiig *, the substaiice which forms the bands may 
be formed sometimes from the slriii of the emhryo, sometiiiies frorii 
the membranes, and sometimes fiwii bot.11. The skin aloue was, 
in his opinion, the cause in iiiost of tlic recorded exaiiiples of  
spoiitaiieous amputation. Before considering what proportion 
of the cases of defective liuibs and digits may be due t o  this 
cause, it will be necessary to consider t,wo special classes of cases. 
(1) Cases of perodactyly with &ewe of‘ a forearm-bone aiid 
carpal bone. I have described f- an iiistauce where radius, sca- 
phoid, trapeziuiii, and thumb were all absent on both sides. It 
is obvious that cases such as this could not be produced by 
amniotic causes, but are due to absence of formative material and 
blastogenie in their nature. ( 2 )  There is a curious group of 
cases where on the end of tlie stunip are to  be found fingers 
geiieraily in an imperfect state of development. Or there may 
be a want of the intermediate parts in the extreniities so that 
the hand is att.ncbed inimediately to the shoulder and the foot to 
the hip, as in the reinarkable case of Marco Catonze, figured by 
Vrolik $ and Ftirster 9.  Simpsoii 11, in 1541, noticed what he 
called a tendency t o  rudimentary reproduct.ion of the amputated 
members o i l  tlie face of the stump. Tliis lie compared with the 
cases of reproduction of liiiibs in lower animals. Sturge T[ 
describes an interesting case of a man aged 22, in whom the 
radius and ulna on the left side elided in a conical stuiiip 3 in. 
below the elbow-joint. On the flexor aspect of‘ the stump, and 
situated trailaversely across it, were five little projections, the 
one nearest t o  the radial side being the largest and the re- 
inainder gradually decreasiiig to that on the ulnar border ; 
the largest and the ndJ:iining one had well-marked nails. 
The author’s remarks upon the subject will be more appositely 
quoted somewhat later. The point is a very interesting one and 
by no means clear, but it may be doubted whether there is really 
any trutli in the restorat,ion theory, and whether the facts are not 
i~~uc l i  better explained by some such hypothesis as that offered 

* ‘I Ceb. d. Nebenbander 11. Schnfhautstriinge in der Eihohle d. Mensch.,” 
Virchow’s Arch. Bcl. sir. S. 200. 

$ Op. cit. Taf. si. Ggs.  G 8: 7. 
‘r Trans. Path. SOC. rol. xxxi. p. 208. 
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-1. Anat. Anzeiger, Jahrg. 3. S. 63. 

11 Selected Obstetric Works, p. 169. 
Art. ‘.‘Ierntology:” Todd’s Cycl. of Anat. & Php. figs. 624, G25. 
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by the last-named writer, when he sags “ they [i. e. the imperfect 
digits] represent the amount of vitalit,y left iu the embryonic cells 
from which the extremities of the limb should have developed." 
W e  explain tile preseuce of extremities on sacral tumours repre- 
senting an imperfect parasitic twin, such as those of Anna %ria 
Przesomyl and the other given by Braune *, by supposing that the 
cells forming that portion of the limb have come to development, 
whilst others have failed to  do so ; and there seems no reason why 
a similar explanation should not be given in the cases under 
consideration. Passing from these special groups, it may next 
be mentioned that Erlich t has grouped congenital defects of 
extremities into the following divisions :-(1) deficiency of forma- 
tive material (Anlagekeim j : ( 2 )  deficiency of division or segmen- 
tation (Q-liederung) where a ray (Tibia, Radius, with tarsals or 
carpals, &c.) is absent ; (3) deficiency of growth from injury to  
cartilage or bone, Fe ta l  Rachitis ; (4) spontaneous amputation, 
or strangulation. 

W e  have now t o  consider the bearing of the facts just detailed 
upon the section of the subject now under discussion. First of 
all we may dismiss, I think, the subject of peromelis, since I am 
not aware that it has ever been dexribed as hereditary in man. 
%-Hilaire: has given au account of one case in which it was 
heredit.ary in  dogs, and I know of no other of any kind. Pero- 
dactyly is, however, not uncommonly hereditary. I n  a case 
given by Fotherby $, the hands and feet were both affected, only 
great and little toes being present in the latter ; the malforma- 
tion ran through five generations. Other eases have been given by 
Holmgren 1 1 ,  five generations ; KrabbeT, three; and Lucas, four**. 

In  ccnsidering the nature of this defect it should be borne in 
mind that there are several preliminary conditions, so to speak, 
leading up to it and often merging into or  blending with it, none 
of which could be caused by amniotic agencies. Thus Bunandale 
gives the following degrees of union of digits, a condition 

‘ Die Doppelbild. u. nngeb. Geschw. d. Kreuabeiugegend,’ Leipzig, 18G2, 

t “ Untersuch. iib. d. Cong.-DeL 11. Hemmuugsbilcl (1. Eatre1!l.,” Virch. Arch. 

6 Brit. Med. Journ. May 22, 1886. 
11 Upsala likareforen. forhandl. svii. 7 og 8, 6.  513 ; Abstr Schmidt’s Jnhrb. 

Nord. Med. Ark. xii. 20. S. 1 ;  Aktr. Schmidt’s Jahrb. Bd. 196. F. 121. 

* 
Taf. iii. figs. 1, 3, 3, & 7. 

Bd. 100. S. 10’7. 011. cit. vol. ii. 11. 570. 

Bd. 196. S. 131. 

** Trait6 de 1’HBrbditi: Nnturelle (Paris, 1847), p. 198. 
33* 
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recognized as leading up to perodactyly *:-" Two or  more digits 
may be un i t ed - ( l )  by loose folds of skin only (the true webbed 
condition)+ ; (2) by a more intimate connection of the skin and 
deeper soft tissues ; (3) by the union or fusion of the bones aa 
well as the soft textures. Resides these forms of union, the 
digits of one hand or foot, or  of both hands and feet, may be 
all massed together into one lump, so that it may be almost 
iinposhible to  distinguish the individual fingers or toes." This 
gradation of defects, the minor ones being of a kind not as- 
bignable t o  amniotic agencies, is the first point in favour of the 
blastogcnic nature of the defect. A second is the nature of the 
defect itself. Whoever will take the trouble to examine the 
figures in Forster (Taf. xii. figs. 1-21) will not have much 
difliculty, I think, in deciding that they are highly unlikely to  
have been due t o  amniotic agencies. Many of t h e  absent digits 
are central, yet these are surely more likely to escape entangle- 
ment in loops of fibrin than the marginal, which 80 frequently 
remain as the sole representatives. I moy here quote in extenso 
Sturge's remarks t o  which I have before alluded. Speaking of 
his case, which he  looks upon as one of intra-uterine amputation, 
he says:-"The congenital deficiency may also be due to (1) a 
primary inherent abnormal condition of the  ovum whereby its 

or (2) R localized morbid condition of one or more parts of the 
embryo a t  some time after conception. The former of the two 
conditions must be invoked in explanation of many cases of 
monstrmity, in cases where there 1s congenital hypertrophy of 
parts, and it is the most probable explanation of supernuiiierary 
parts. There can, therefore, be no reason why it should not 
produce the opposite condition, viz. congenital atrophy of limbs 
and congenital absence of portions of limbs. On the other hand, 
nn inflammatory condition capable of throwing out organized 
lymph in sufficient quantity to produce intra-uterine amputation 
is quite as likely, if i t  attacks that  portion of the blastoderm 
from which a limb is developed, t o  kill the delicate embryonic 
cells, or t o  mcdify their nutrition so profoundly that their sub- 
sequent development will be gravely compromised, I think i t  
is worthy of inquiry whether rudimentary fingers have been 
present in any of' those cases where the amputated limb bas been 

It has been described as passing through four 

healthy development is interfered with in one or more dire-t' L Ions; 

* Op. czt. p. 46. 
(. This may be heiwlitary. 

generations. Edinb. Med. Journ. 1858-9, p 501. 
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found. It is very easy to account for them on the hypothesis of 
mal-developmect, for in that case they represent the amount of 
vitality left in the embryonic cells from which the limb should 
have developed. On this hypothesis, we should expect to find, aa 
in fact have been found, many degrees of development ranging 
from minute nodules, representing fingers at  one end of the 
scale, up to extremities of limbs which differ but little from t!ie 
hand at the other end.” 

To conclude this group, without excluding ‘the possibility of 
cases of perodactyly, originally caused by amniotic bands being 
hereditary, since there are no data for mch a denial, it appears 
to me, for the reasons given above as sell  as from those which 
were brought forward when dealing with the Rubject of poly- 
dactyly and amniotic bands, that on the whole it is far more 
probable that perodactyly is nearly always due to defect of 
material, and is therefore blastogenic. 

Congenital Luxation of the E”ernur.--This is a condition which 
requires some consideration, since it is certainly at  times here- 
ditary and since its origin has been very diversely explained by 
different writers. 1-append the following hereditary case, doubly 
remarkable since present on both sides of the house *:- 

I 
I 

F.u. 
I 

F. x 
I 

? EBX. x 

M. double 
1 I 

F. n. F.x 
I 

F. x 

F. i x n.M.=F.n. /ration 
I 

M. x 
I 
F. 

cong. shortening 
___I__ 

of thighs I 
I 

? sex. 
I I I 

P. x M. x ?sex. 
both left n. U. 

Professor Bennett, in an address on this subject!?, enumerates 
the following opinions which have been expressed as to its 
cause. Dupuytren considered it t o  be due to an original fault 
of the germ, which, as Bennett says, is ‘‘ sufficiently vague.” 
Stromeyer attributed it to a disproportion between the head of 

* Quoted by Dupuytren from Massint, Med. Gaz. 1833, ii. p. 570. 
t Dubl. Med. Jouru. Ixxix. p. 11. 
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the femur and the acetabulum, Cruveilhier and Chelius to the 
position of the f e tus  in ntero or  to violence in delivery, Ammon 
to arrest of development, Guerin t o  irregular nervous action, 
and South to  an  abnormal method of delivery. Recent writers, 
he proceeds, have assuuied t h a t  the last-mentioned cause is 
always the correct one. This, however, is not the case; the 
specimen which he himself dissected mas perfectly normally 
delivered by a head presentation. Other observations point to 
the fact that one of the causes, if not the chief cause, is a failure 
of development of the acetabulurn due t o  a lack of material. 
Shaw, describing a living specimen, states that o n  digital esam- 
ination, “ a prqjecting irregularly shaped surface, supposed t o  be 
the imperfectly-doveloped acetabulam, was felt ” *. Shepherd t 
bas described a case mhicli he had the opportunity of dissecting. 
The female, aged about 50,  liad the right leg smaller and shorter 
than the left. The wing of tlie right ilium w:is thinner, more 
upright, more curled inir ards, and smaller. Tho acetabulum 
was a mere triangular depression ill tlie bone nith its apes di- 
rected upwards and to the right and its base corresponding t o  
tlic cotyloid notch. The edges of this triangular depressiou were 
smooth and curled inwards and but dightly covered with fibro- 
cartilage. I t s  measurements were 2 in. long, 2 in. broad, $ in. 
deep. Grawitz $, in a paper on the subject,refers tlie malforina- 
tion t o  n failure of development cif the Y-shaped cartilage. In  
twelve cases which he examined, there was no trace of any 
inflammation of the joint a s  the cause. Whilst believing that a 
defect of devclopinent is the chief cause, the powibility of 
irregular or excessive uervous action bciug also a factor must not 
be orcrlooked, since the improper action of the  muscles arising 
froin i t  may induce the displacemciit of’ thc head of the fcmur 
from the imperfectly developed acetabular cavity. The defect will, 
if due to  defective development, be probably blastogeiiic iu its 
nature. There is, however, just the possibility that mal-nutrition 
of the f e tus  ~ I L  zitero may be the cause. This is a large subject, 
which will receive the attention it deserves in n separate and 
subsequent section. 

* Trans. Path. SOC. xvii. p. YOG. The author remarks that it liss never been 
explained why the malformation should SO often affect both aeet:thula aucl 
occur more frequently in feitiaIes. 

t Journ. of Annt. & I’liys. vol. xiv. p. 365. 
$ ‘ j  Ueber die Ursachen der angeboriien Huftgelenkrerreiigungen,” Virch. 

Arch. Bd. 74. S. 1 (1678). 
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Cleft-Palate and Hare- Lip ~ -These malformatione are un- 
doubtedly hereditary. Fritzsche found the factor of heredity to 
exist in five out of fifty-two cases coming under notice in the 
Zurich Klinik in ten years *. Mason t has recorded others, and 
Biondi $ gives the following table from Passavant 9 :- 

F. x 
I 

I I I I r- I I 
~ ~ 

F.c.p. P.h.1. F.n. F.n. F.n. F.n. M.n. 
I I I I 17 Mn. 

r - l  all n. 11.1. F . c . ~ .  

(h.l.=hare lip; c.p.=cleft palate.) 

I have mentioned these numerous cases since Earster and 
others have inclined to the opinion that cleft-palate is not here- 
ditary. Before leaving the question of heredity in connection 
with these defects, it should be mentioned that the parents, if 
not affected with the lesion itself, may present minor malforma- 
tions tending in that direction. Thus Msson (p.  IS) says:- 
‘‘ Sir William Ferguson used to look for, and generally find, a 
partial defect in the upper lip and jaw of one or both of the 
parents, and since he directed my attention to this point, I have 
observed it in many iiistauces.” Again, Knaggs 11, in a report of 
660 midwifery cases conducted in Australia, describes one of 
exaggerated hare-lip and cleft-palate, in which several individuals 
on the mother’s side were siinilarly affected. Moreover, “ the 
mother possessed a very high-arched palate, so much so as to 
create the inipredsion that she had narrowly escaped the defor- 
mity itself.” Finally, Murray T[ has placed on record a case in 
m-hich other lnalforrnatious of the same region co-existed with or  
alternated with harelip. 

I 

I 
F.n. M. I 

1- I I, Fr .p  
MA. F.n. I F.c.p. 5M. 

Fa. F.n. 

F. liigh arched palate. 

iM. doublc hnrc-lip and sacculi. 
I 

I I I I I i I 
M. I?. ’ 11. M. P. F. F. F. 

Sncculi. 11. Double 11. Arclied n. Webbed Hamlip. 
hare-lip pal;: te. fingers. Saccth. 

and simiili. 
. ___ - ~ 

* ‘Misshild. d. Gesichts.’ (Zurich, 187P), 1’. I;. 
t ‘ On Hare-Lip and Cleft-Palate’ (Lond. 1877), pp. 21 & 64. 
$ I‘ Lippenspalte,”Virch. Arch. Bd.O1. S. 173. 
1 Dubl. Med. Journ. lxsi. p. 431. 

Arch. f. Heilk. 1862 ,~ .  305. 
‘J Md.-Chir. Rev. vol. xxvi. p. 502 
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When we come to inquire into the causation of these defects, 
we fiud various theories given to account for them. Vircliow *, 
writing of branchial and other clefts, says that without particu- 
larizing whether traumatic, thermic, or other causes act, the 
main fact is that the defects arise from an irritative process. 
Some may call this inflammatory ; in m y  case it is not passive but 
active. Some forms of palatine and facial clefts have, he thinks, 
a similar origin in an early inflammation. It should be men- 
tioned that this was written as long ago as 1855, and that the 
theory which accounts for many defects by fetal  iuflammatioii 
has lost much ground since then. The defect may be due 
to deficiency of material, and this agRin, it seems possible, may 
be due to mal-nutrition by the mother. I quote the followiug 
passage from Oakley Coles’s iuteresting chapter on the etiology of 
cleft-palate, to which I shall have t o  recur in a later section f:- 
“Dr. Ogle has called attention to the fact that 99 per cent. of 
the lion-cubs born in the London Zoological Gardens have cleft- 
palates, and he has referred this curious phenomenon to the 
artificial diet necessitated by the enforced captivity. I t  has, 
indeed, been contended, in reply to this theory, that the experi- 
ence of the London Zoological Society is csceptioual, differing 
from that of other menageries, and Mr. Pollock $ !>as suggested 
that we must seek for the cause of the phenomenon amongst 
other conditions than the food-supply. I t  is true that among 
the lion-cubs born in the Dublin Gardens, cleft-palate is seldom 
noticed ; but it is stated that it used t o  occur quite as 
frequently as in London, when the feeding was conducted in a 
similar way, vie. by supplying only the meat of large animals. 
Now, however, that the lions are given goat twice a week, which 
they can eat bones and all, the proportion of cleft-palate has 
become quite insignificant. These observations seem to point to 
the possibility of cleft-palate in the human subject being due to 
an analogous departure from a natural diet amongst civilized 
nations, but it is at all times perilous to argue from the lower 
animals t o  man. At  any rate the evidence at present before us 
does not admit of anything more than conjecture.” If  the in- 

* “ Ueb. Missbild am Ohr u. i m  Bereiche des erstens Kiemeubogens,” Vii ch. 

-I. ‘ Deformities of the Mouth ’ (Lond. 1887), p. 37. 
: Holmes’s System of Surgery, vol. iv. 11. 420. 

Arch. Bd. 30. p. 221. 
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flammatory theory or  that of mal-nutrition be true, the condition 
would be somatogenic in its nature. Those cases where the cleft 
is due to the presence of a tumour are undoubtedly so, but they 
are, I believe, never hereditary. On the other hand, cases due to  
an original lack of formative material would be somatogeuic. It 
is possible that these and some other defects may be due to a 
hitherto little recognized cause, that is a failure of nerve-action 
during intra-uterine life. I purpose devoting a section at a later 
part of this paper to the consideration of this hypothesis. For 
the present, however, the subject of cleft-palate must be left in a 
highly undecided state. 

Edenfulism-Partial absence of teeth, accompanied or unac- 
companied by peculiarities of the hair, is an hereditary condition 
a t  times. Cases have been given by Darwin and others, and my 
friend Mr. Humphreys was good enough t o  supply me with notes 
of some observed by himself, which I published in my paper on 
‘‘ Congenital Malformations and Heredity.” One very curious 
case communicated to me by Dr. Fackenheim, of Eisenach, and 
since published in his paper already quoted, I shall give at  
length, because of its bearing upon the question of mal-nutrition 
as a cause of defects, which has yet t o  be dealt with. I n  the 
case I allude to there is on the father’s side polydactylism both 
of the hands and feet, on the mother’s anomalous dentition. The 
mother’s genealogy, and the children born of her union with the 
polydactylous Heinzler, stands as follows :- 

Katharina x 
I 

I I I 1 I I I 

(M.) (M.) II 

x (childreu Alfons normal). normal). (PolYdactylous). 
normal) X I 

Xaver Marie (M.) Celestine Kunigunde Theresa (M.) Appolonia Rlathilde 

(unm.) X 1 I x (children (children (unm.) Heinzler 
- 

I I I I I I 
X X x (?) 

hiedricli Frieda Adolf Mathilde Elsa August 

Kathasina, the grandmother, had only two upper pointed 
teeth in place of the incisors, and two molars. Her children 
were situated, as regards their teeth, as follows :-Xaver, un- 
married, is somewhat similar t o  his mother, so is Marie, who has 
normal children. Celestine is similarly affected, and so is her  
son Alfons, who possesses only four teeth including one first 
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molar. Kunigunde and Theresa, as also their children, have the 
normal dentition; so also has Appolonia, who is unmarried. 
Mathilde has six exceedingly large and pointed teeth like canines, 
with wide gaps between, which represent the incisors, the re- 
mainder of her dentition being normal. Mathilde married 
Heinzler, in whose family polydactylism is hereditary. Of their 
children, Friedrich (Bt. 11) has the most singular dentition of 
his generation. The lower incisors are in his case completely 
absent ; in place of the upper incisors are two conical teeth. 
The remaining teeth are normally formed. The alveolar border 
of the inferior maxilla is thin and defective in the situation of 
the defective teeth. This is less marked in the superior maxilla. 
There is no trace of a fkenum l ingm,  but otherwise the mouth 
is quite nornially formed. It should be noted that these teeth 
beloiig t o  the milk-dentition, no permanent teeth having appeared. 
The defect is already commencing t o  exercise a marked effect 
upon the contour of the face, and undoubtedly influences the 
speech. The sister Frieda (zt. 14) is not quite so deficient as 
her brother, but the separate teeth are not so well formed as his. 
Like the brother, she still possesses her milk-dentition. In the 
upper jaw, in place of the incisors, are two pointed or crescentic 
teeth with their apices towards the middle line. In  the lower 
jaw the incisow are replaced by three irregularly conicnl teeth, 
the central one being somewhat behind the other two. The 
remaining teeth are fairly normal, but have considerable gaps 
between them. There is n very small fraiium lingue, but no 
other oral abnormality. In both children the teeth made their 
appearance at  the proper time. Both of tlieee children inherit 
also the polydactylism of the father. They are thoroughly 
healthy, have never suffered from any severe illness, and ha\ e no 
abnormal condition of the hair. The alveolar processes of the 
IoungeBt child, August, arc thin, from which the motlier, 
reasoning from xha t  die saw in the other children, confidently 
asserts that he also will esliibit similap abnormalities. Dr. 
Fackenheim finally points out that the rudimentary condition of 
the alveolar processes in these children renders it impossible 
tha t  the missing teeth are retained in the jaw. No one, so far 
as I am aware, has ever advanced the theory that defect in the 
number of teeth in a parent, due to the labours of the dentist, 
can be transmitted to  the children. The fact that this experi- 



AS TO TAE HEREDIT7 OF ACQUIRED CONDITIONS. 475 

ment, tried upon so large a scale, returns a negative reply is 
indeed to  my mind one of the best arguments against the 
transmissibility of mutilations. There can be little doubt that 
the recorded cases of congenital and hereditary edentulisni 
(congenital in the seme of the impotentiality being so) are blas- 
togenic in  their nature. 

HicrophthaZmus.-This is the first of a group of malformations 
relating to  the eye. I n  dealing with them, I have to  express my 
obligations t o  my friend Mr. Priestley Smith, whose extensive 
know ledge of ophthalmologicad subjects has supplied my deE- 
ciencies in  that direction. Microphthalmus is an hereditary 
disease-Sedgwick * narrating a case where it was hereditary on 
the maternal side and deaf-mutism on the paternal, both defects 
co-existing in some of the unfortunate descendants. It is 
extremely interesting in this connection to see how opinion as 
t o  the cause of microphthalmus has changed of late. It was 
thought by some authorities, for example Deutschmann t, that 
a foetal inflammation was the cause. Were this true the condi- 
tion would be somatogeiiic. Quite recently, however, Eess $, 
after a very careful exaniination of six microphthalmic eyes, has 
concluded :-(1) that there was no sign of past or present inflam- 
mation t o  be discovered; (2) that a union existed between the 
vitreous aud the outer tunics of the secondary optic vesicle 
effected by means of a tissue nourished by the hyaline artery or 
a representative of tliat vessel. H e  goes on to  state that he 
cannot regard this as being in any way an inflammatory product, 
but considers it to be the result of au atypical embryonic develoy- 
ment of the intruded mesoblastic layer vFhich goes to form the 
vitreous. H e  refers to other published cases which resembled his 
in important respects, and to which he is inclined to  attribute a 
sitnilnr causation. The connectire-tissue band formed in these 
microphthalmic eyes may possibly be related to the funiculus 
scler%, described by Hannover and shown by Rotholz to be the 
permanent representative of a structure existing in fatal  life. 
Should these obserrations be correct, as seems highly probable, 
the malformation is a blaetogenic one, though i t  is perhaps 
somewhat doubtful as to  which class it should be referred to. 

* Med.-Chir. Rev. rol. xxviii. p. 209. 
.I- Klin. Monatsbl. f. Augenheilk., March 1881. 
$ v. Qraefe’s Arch. f. Ophthalm. xziv. 3. 
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Abselzce of Irk-Page * has recorded a case where this con- 
dition, combined with microphthalmus and nystagmus, existed 
in a mother, two daughters, and a grand-daughter, two sons and 
a daughter having escaped. Sedgwick t quotes another where 
absence of iris ran through three generations. There can be 110 

doubt that this is a blastogenic condition. 
Co1oboma.-A failure to close completely on the part of the 

choroidal fissure, doubtless blastogenic in its nature, though 
whether due to defect of material or to a nervous cause is not 
certain. It is hereditary, and Darwin $ has given a case where 
it passed through four generations. 

Congenital Dislocation of the Lens.--I give here a table, drawn 
up by Stanford Morton$, where this curioue condition was 
hereditary. 

1l. x 
I 

I l I l i I l I I l l l  
11. x N.u. N.n. N.n. 1I.x 11. x 31. x 3I.x 1f.x F.n. F.n. F .n  

I 
F.’x 

I - 
I I I I I I  

I 
3r.n. 3f.n. F.n. F.n. M.x 

~~ i x  T’ ? 

I I I I m-1 
1 f . x F . n . F . n . F . x  M . x F . n F . n .  

This defect “ is  sometimes associated with coloboma of the 
choroid or optic disc, sometimes with persistent hyaloid artery ; 
more frequently it is met with in eyes which appear otherwise 
healthy. A partial lateral displacement indicates a faulty 
development of the suspensory ligament, by reason of which the 
traction upon the lens is unequal n t  different parts of its circum- 
ference. The displacement is usually upwards or upmrds and 
outwards, indicating a defect in the lower part of the ligament, 
analogous t o  an imperfect closure of the fetal slit. It is usually 
present in both eyes, and is symmetrical or nearly so in the two. 
It has frequently been met with i n  several members of one 
family and in successive generations ” 1). The defect from this 
appears to be one of deficient development, blastogenic ir its 
nature. 

* Laucet, Bog. 8, 1874. 
; Op. c i f .  vol. i. p. 454. 
11 P. Smith, in Heath’s Dict. of Pract. Surg.. Art. “ Crystalline Lens. ’ 

F From Ammon’s Zeitschr., vol. i. no. 4. 
Oph. Hosp. Reps. ix. 435. 
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&rab~smus.-Squint is sometimes hereditary, though Mr. 
I’rievtley Smith tells me very rarely. Portal *, in his “ Conside- 
rations sur les Maladies de Famille,” describes au imperfect 
form, called the Montmorency sight, with which nearly all the 
members of that family were affected. I n  speaking of squiut, it 
must be very carefully borne in mind that the only true con- 
genitd cases are those which are noticed instantly after birth. 
This sounds like a truism, but it is a very necessary caution, 
since there are many cases noticed, not a t  birth, but within the 
first few weeks of infancy, which are called, incorrectly, con- 
genital. These last-mentioned cases are secondary in their 
nature and follow upon hypermetropia, which is very commonly 
hereditary. As regards the true hereditary cases, Welcker and 
Landolt t remark that they probably result always from some 
lesion of the nerve-centres or of the motor-oculi nerve in intra- 
uterine life. The muscles corresponding are then rudiinriitary 
or present abnormal insertions, as i n  a case recorded by M. Henck, 
who had the opportunity of making an  autopsy on  a child thus 
affected$. I am informed, I should say, that the question as to 
whether the muscles are really shortened iu this affection, is one 
which is much disputed by ophthalmologists. A s  regards the pri- 
mary hereditary hypermetropia, n hich is often the cause of the 
secondary strabismus, since the hypermetropic eye is smaller 
than normal, a deficiency of material may be the factor which 
produces it, or, and 1 think more probably, the defect may have 
a nervous origiu. AS regards the opposite condition of hered- 
itary myopia, Mr. P. Smith writes 9 :-“ Firstly, there is the 
hereditary predisposition. Different observers estimate the 
importance of this factor very differently, but hardly anyone 
will deny that under similar circumstances, the children of 
myopic parents are more liable than others to acquire myopia, 
and that this fact is a weighty one in relation to the general 
progress of the disorder through successive generations. 
Whether the transmitted tendency depends chiefly on pecu- 
liarities in the tissues of the eyes themselves, or on the mechan- 
ical relations subsisting between the eyes on the one hand, aud 

* Cf. Ribot, “Heredity,” Engl. transl. p. 39. 
t Trait6 compl. dOphthalm. pol. iii. p. 867. 
$ “ Ueber angeb. vererb. Beweglichkeits-Defect der Augen,” Klin. Monats. 

$ Ophthal. Rev., June 1886. 
i. 1079. 
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the muscles, the optic nerves, and the orbits on the other, is not 
yet positively known. Secondly, there is the supposed corre- 
lation betvieen the grorrth of the brain and the gron th of the 
eye, by reason of whicli a high degree of cerebral derelopment 
i.i apt to  be associated with an  overdevelopment of the eye.” 
(The remaining two causes given in the papcr quoted from are 
not germane to  the subject of hereditary defects.) The con- 
Rideration of the defects dealt with in this last section nil1 be 
betl(,r deferred t o  the section in which the influence of nerve- 
action is discussed. 

Absence of the Extemnl  Ear.-Sedgwick * gives a case of 
absence of the left external ear-a father not  himself preseutiug 
the defect, had a 8011 who did ; the father’s cousin, a male, was 
affected as were two of his male children, a daughter escaping. 
This case, as he  remarks, seems to point to  the existence of the 
defect in some earlier ancestor. The same writer quotes a case 
recorded by Anderson Smith ‘f in which a woman, two of her 
daughters, and two grand-daughters, had rudimentary lobules to 
tiieir ears, the male children and grand-children being normal. 

Cleft Lobule of the Eczr.-This conditiou is of particular interest, 
siuce it was first brought into prominence by being advanced 
i1s an example, of the heredity of a mutilation, in opposition to 
Weismam’s views. So far from this being the caw, the defect, 
uow that attention has been directed to  it, seems rather t o  
support his contention. It is to be hoped that the stimulus 
t o  ohserration given by the publication of Weismanu’s Essays 
imy lend to  the clearing up of more of the many vexed questions 
in the field of Teratology. The history of the controveray on 
this condition is as follows. Dr. Emil Schmidt $ described a 
case: in which the mother had acquired a cleft of the  lobule of 
the left ear by the tearing through it of au earring whilst at  
pl:iy, a t  the age of 8 years. Of her eight children, the second, 
a troy, presented a cleft of the lobule of his left ear, which 
wns regarded by Schmidt as an inheritance of the mother’s 
mutilation. However, His  9 and Weismann /I have both pointed 
out that the cleft in the son’fi ear is quite different from that 
of the mother, and occupies a different position. Finally, 

* Md-Ghir .  Rev. vol. xxviii. p. 206. 
$ ‘‘ Ueb. Vererbung individ. ermorb. Eigensch.,” Uorresp.-B1. d. cleutschen 

/I ‘Ueb. d. Hypothese einer Vererb. v. Verletzungen,’ Jena, 1889. 

t J3. vol. X X ~ .  p. 457. 

8 Ib. March 1889. Ges. f. Ant,hrop., Nov. 1$%. 
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Dr. Oscar Israel has published a paper * on the condition, in 
which he describes two similar cases in which there is n o  muti- 
lation in the parents. Moveover, he points out that  the cleft 
always has its site in the position of a fiasure of‘normal occurrence 
in the development of the ear, which fissure has been called by His 
“ Sulcus intertragicus.” The malformation, therefore, falls into 
line with the other congenital clefts as an arrest of development. 

Branchial Fistula.-A failure in  the closing of the branchial 
clefts producing the condition known as branchial fistula is at  
times hereditary. In fact the  influence of this factor appears to  
be considerable, since Heusinger t was able to trace its action in 
seventeen out of forty-six individuals. The following table 
given by Ablfeld from Ascherson gives a good example of an 
affected family::- 

F. x 

I 
F.n. 

I 
F. x 

I 
F. x 

I I 

I 
M.n. 

~ - -  
I I 

M.u. 
I 

F. x 

~ -_____- ---__ - 
I I I I F.’x F.11. M.’x 3’. x F. X 

The cuuditioii seems to  be undoubtrdly blastogenic, though 
whether due to  lack of material or to  nervons causes is uot clear. 

Hyposprrdins.-This malformation is sometimes liereditnry. 
Lucas 9 gircs a case in which grandfather and father both were 
affected; whilst the son had the same defect combined with 
atresia ani and rectum opening iuto the urethra. I n  mother case, 
alluded to  by both Darwin and Lucas, and originally described 
by Meckel I), a female in whose family hypospadias was present, 
gave birth to two sons, both affected with the same deformity. 

This exhausts the list, so far 8s I am aware, of hereditary mal- 
formations of the second sub-division. The last division, that of 
abnormalities not due to faults of formative material, which must 
next be dealt with,  will not require any very lengthy consideration. 

[Since 
this paper was written, sereral communications have appeared on the subject, 
the titles of which are here giveu for the sake of coinpletcness :-Omstein, Arch. 
f. Ant*hrop. t. xviii. f. 4 ;  T. Swiecielii and His, Arch. f. Anat. u. Entw., Jahrg. 
1890, a f t .  5 & 6 ; cf. also Laloy, Li Malform. H6rBd. du P a d o n  de l’oreille,” 
L’Anthropologie, i. p. 5.-Nofe,  Dec. 30, 1890.1 

* “Angeb. Spalteu d. Ohrlappchens,” Virch. Arch. Bd. 119. S. 241. 

T Virch. Arch. Bd. 29. S. 358. 
$ De fistulis coUi congenitis, Diss. pro venia legendi (Berlin, 1832). 
5 (From Dr. Ritter von Rottembourg,) vol. i. p. 324. 
11 Hdb. d. path. Anat. vol. i. p. 20. 
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Part 3.-Halformations possibly Zechanicnl. 

It mill be most convenient t o  take this group under the head- 
ings indicated in the first section. 

Clefts due t o  Turnours.--Fetuses born with such deformities 
are, I believe, almost always still-born. In any case I have 
never met with an account of any case where such a condition 
was hereditary. 

CIefts due to Fluids of an InJumniatory Nature.-As examples of 
this may be mentioned such defects as abdomiual fissure, sufferers 
from which are always still-born ; anencephaly again, it condition 
in which life is impossible for more than a few hours at  the 
most ; with, possibly, spina bifida. Opinions are, however, 
divided on this question. “Which is the primary defect,” says 
Mr. Treves *, ‘‘ arrest of development in the bones, or dropsy of 
the membranes? Does the deficiency in the bony canal en- 
courage a protrusion of the membranes ? Or has the protrusion 
prevented the proper formation of the osseous canal ? ” To this 
question, he says, no satisfactory answer has yet been given. 

Defects due to Formation of Azflamnzatory .Fibrous Tissue.- 
That part ofthis section which relates to deficiencies of extremi- 
ties has already been sufficiently dealt with in the paragraphs on 
Peromelia aud Perodactyly, since most of what was there said in 
connection with the influence of amniotic bands in the produc- 
tion of defects might also be applied t o  the present question. 
As far as atresia a l l i  is concerned, if any cases are attributable 
to the cause under consideratiou, that defect is of no importance 
so far as this inquiry is concerned, since there is no evidence, so 
far as I am aware, that it is ever hereditary. 

Defects due t o  Amniotic Pressure.-These defects are of a 
totally diilerent nature to those previously discussed in con- 
nection with the amniou. The defects of this class are due to 
the compressing action of an amnion free from obrious inflam- 
mation or other disease. This pressure may follow, it appears, 
from (1) a deficiency of liquor amnii, whereby the fetus is 
brought too much under the influence of the amnion and 
possibly also of the uterine walls ; (2) a want of sufficient 
growth on the part of the amnion itself, whereby the growing 
embryo is compressed; (3) possibly, the abnormal Pize of the 

* Internat. Encycl. of Surgery, vol. iv. p. 891. 
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child itself. It is, however, unlikely that this factor, save 
perhaps in very rare cases, can produce any Iastiiig effects. 
Every obstetrician has seen large children with their feet 
“tucked,” to  use the common phrase, but which have suffered 
no pernianent injury. The malformation, however, which does 
require some consideration here is that of Talipes, which is a t  
times hereditary, and which is thought by some to be caused by 
amniotic pressure. I shall, I think, give the best idea of opinion 
on this suhject by some extracts from a very careful monograph 
on the question by Parker and Shattock”. With regard to 
nerve causes which have been considered by some to be the most 
probable solution, they say :-“ By those who advocate this 
theory it is argued, that because talipes ensues after recognized 
nerve-lesions, a nerve-lesion must therefore be the cause of those 
forms of talipes which are congenital, since the two deformities 
are P O  outwardly alike. This argument, they think, is strength- 
ened by the fact that talipes is often associated with malforma- 
tions of the nerve-centres (such as anencephalism, spina bifida, 
&c.). I n  the first place, the supposed nerve-lesions have never 
been demonstrated. Apart from the fact that in our own cape 
the nerve-centres and the nerve-trunks were perfectly normal, 
there are clinical facts which tell against the nerve theory of 
caiisation. The most important of these is that talipes is an 
accidental, and not an essential, sequel of paralysis . . . . I f  further 
evidence in this direction he needed it is to be found in the fact 
that congenital malformation of the nerve-centres occur8 without 
tbe association of talipes, as is abucdantly shown by the speci- 
mens of anencephalus preserved iu museums j Mr. Pepper has 
recorded? a case of so-called complete absence of brain and 
cord associated with talipes calcaneus of both feet, among other 
deformities. I n  this case we should have to  assume a negative 
action of the nerve-centres, a want of nerve-control, perhaDs, if 
we would invoke a nerve-cause at  all .  . . . W e  think it auite pos- 
sible iii a fey cases that there may be a nerve-lesion apart from 
such manifeat conditious as spiua bifida, &c. For very occa- 
sionally at  the time of birth (and the same may be found at 
comparatively early ages in the foetus) the limb is more or less 
atrophied, a condition which is espec ally observable when the 

* Trans. Path. SOC. sol. XYXV. p. 423. 
t Med. Press and Circ., May 8,1878. 

LINN. JOURN.-ZOOLOGY, VOL. SSIII. 34 



482 PROF. B. C. A. WINDLE ON IERATOLOGICAL EVIDENCE 

atrophy is confined to  one side. W e  must, however, confess 
that we have no direct observations on the ner\re-centres in 
support of these views. Tliey are derived solely from cliuical 
observations of cases, and the results may very well be put 
down as due to mechanical causes, aud belong to the mi le  
category of cases as intra-uterine amputation &c.” I n  con- 
clusion, they say :-“ W e  think that of all the explanations of club- 
foot hitherto offered, a mechanical onc is the most reliable and 
satisfactory for the great majority of cases.” Their remarks on 
heredity in connection with this malformation are also worth 
quoting. “ With  regard t o  heredity, the whole question i a  so 
obscure that it is hardly profitable. Although cases of hereditary 
transmission of the deformity from parents to cliildren do 
undoubtedly occur, yet in the vast majority of instances no snch 
hereditary influeuces can be traced, and this is even trw i u  
instances where several children in the same family have suf- 
fered. The influence of heredity, however, may be invoked with 
equal force, whatever view of the pathology of the disease be 
adopted. But at first sight it may seem not a little remarkable, 
that in some cases the deforriiity is transinitted along the 
paternal l ioe;  and it may be difficult t o  harmonise thia fact 
with the influence of euvironment ou which we have insisted. 
It need only be remarked, however, that the environment of 
the fetus depends upon the fe tus  itself, not less than upon the 
mother. For most recent observations show that the liquor 
amriii may be considered throughout a foetal and not a materrial 
product. Excess or deficiency in its atiiount may, therefore, be 
the result of a tendency inherited either ikom the father or  the 
mother.” It is evident that 110 definite opinion can at  present 
be hazarded as to  the cause of talipes and, therefore, as t o  its 
nature, whether blastogenic or soniatogenic. 

Deficiencies due t o  Amniotic Adhesions.-These have already 
been discussed sufficiently in earlier sections. 

ETaving now passed in review all the congenital malformations 
with which I am acquainted, it remains for me to  considek in the 
succeeding sections certain general questions which appear t o  
need a separate treatment. These iuclude, inter alia, the effects 
of maternal impressions and of the maternal nutrition upon tlie 
development of the embryo ; and the part, if any, played by the 
nerroa system in the production of abnormalities during the 
eame period. 
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Section III.-CONSIDERATION OF CERTAIN POSSIBLE CAUSES 
O F  BIALFOIlM \TIONY. 

Part 1.-Nentcrl Iinpressions. 
Mental impressions of the pregnant xoman reacting upon the 

developing fcetus were for years supposed to be a potent factor 
in  the production of abnormalities. This question is an import- 
ant one, since abnormalities so produced would be undoubtedly 
somatogenic. The theory has, however, been long abandoned by, 
I believe, all biologists. Vrolik * years ago formulated hi8 
reasons for denjing its action. These reasons are to my mind 
unanswerable, and, in order tha t  this paper may be as complete 
as possible, I shall reproduce them here with some additional 
comments. 

(1) As Allen Thomson points out?, “It may be remarked that 
the stage of the period of pregnancy a t  which the injury of the 
child may take place i u  by no means defined, and that there is 
no correspondence between the time or advancement of the 
f e t u s  and the nature of the injury. Some  injiiriej are said t o  
have occurred or  to have had their foundation laid a t  the very 
moment of coiiception, and even occasioiially before that time, 
while otliera are inflicted only a few weeks before birth.” Where 
by chance the time of‘ the supposed “ impression ” does coincide 
with the nialforinatioii, and this is the case in a very sniall 
minority of instances, there is no reason to suppose that the occur- 
rence is other than a coincidence, for  the reasons which follow. 

(2) “ That malformations seldom, or perhaps never, agree with 
apprehensions or fears d p i o r i  of pregnant women (G. Vrolik, 
T. Zimmer, J. J. Plenck, and Burdach). On the contrary, it often 
happens that a womau who has ouce procreated a malformation, 
and is continually troubled by the fear of another similar sad 
occurrence, may become the happy mother of a second mell- 
formed child.” (Vrolik.) 

(3) There is no nervous connection bet\reen mother and child 
through which such an ilvpressioii could act. There is abundant 
evidence to show that a violeiit meiital shock to the mother may 
cause the death of the f e tus  aiid its subsequent expulsion. Thus 
Priebtlcy $ says :-“ There is uo doubt greatly increased nervous 

* Todd’s Cgclop. of hunt .  & Yhys., Art. “ Teratology.” 
t Zb. Art. ‘I Geiieriltiou.” 4 Pathology of Intra-Uteriuo Death, p. 68. 
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teirsiou in all pregnant women. Fright, anxiety, a sudden impreu- 
sion made upon the mind or  body, may not only initiate uterine 
contraction a t  auy period of pregnancy, bu t  there is every reason 
t o  believe that a sudden mental shock may a t  once kill the early 
embryo or more mature child even if i t  be retained some time 
afterwards. Repeatedly it has occurred to me, as to others in 
practice, to  have patients dating the exact time of their child‘s 
death in utero t o  some alarm of shocking occurrence which has 
profoundly affected the whole nervous systrm. The immediate 
erect described was first violent perturbation and undue active 
movement of the child for a brief interval, followed by cesvatiou 
of fcetal movement, and absolute quiescence in the future. I n  a 
f e w  rare illstances the woman has been mistaken in supposing her 
child to be dead after a shock or fright she has experienced, but in 
a luge nuiiiber of cases the relation between the cause and the 
efect has been too clear to  be accounted for by mere coincidence, 
and the child has sooner or later been expelled dead, possibly 
both dead and putrid. It is no uncommou thing for a woman in 
early pregnancy, on the receipt of bdd news, which much per- 
turbs her, to be seized with uterine hamorrhage, eiidiug in 
abortion. Coudemned women prior to  execution have been 
known to abort beforehand, and, under the influence of terror 
and pain, martyred women in former days are said to have 
aborted at  the stake. So potent is mental influence on the 
stability of pregnancy, that I have had reason to  believe the 
niere dread of miJcarriage has i u  soma women been an import- 
an t  factor in bringing it about; and I have kuown pregnant 
w oueu  who have previously miscarried, get into such violeut 
mental agitatiou as the time approached at which they had aborted 
before, that the event they feared was precipitated, and preg- 
nancy was brought to a premature conclusion.” 

It is not difficult to understand how, by undue oxygeiiation 
of the blood leading to f e t a l  asphyxia, or  by some chemical 
alteration in its constitution, at  present unrecognized, the death 
of the embryo might be caused, but it does not appear how its 
mal-development can be accounted for by similar causes. 
(4) Malformations, aud those of a similar nature to  those met 

with among human beings, occur amongst lower auiinals, where 
the effect of an “ impression ” can scarcely be postulated. 

( 5 )  One of a pair of twins may be malformed, whilst the other 
escapes. 
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(6) L L  More deeply situated organa, the very existence of which 
may be unknown to the pregnant woman, may be malformed ; as, 
for instance, the heart, tlie intestinal tube, &c.” 

Finally, I may conclude this section with the words of 
Thomson :-‘‘ W e  conclude bF adopting and expressing the words 
of Dr. Blundell, ‘ that it is contrary t o  reason, experience, and 
anatomy to believe that the strong attention of the mother’s mind 
to  a determinate object or event can cause a determinate or B 

specific impression upon the body of her child without any force 
or violencc from without ; and tbat it is equally improbable that, 
when the imaginatiou is operating, the application of the 
mother’s hand to any part of her own body will cause a disfigu- 
ration or specific imprewion on a corresponding part of the body 
of the child.’ ” 

(Prolik.) 

Pm t 2.-EJect of Maternal Nutrition. 

The contention may possibly be raised, as has been hinted in 
earlier sections, that t h e  state of the mother’s nutrition during 
the period of pregnancy may be a factor in the production of 
abuormalities. The forms in which this kind of influence might 
ripriori be expected most probably to take effect are those of 
dwarfs and giants, but as I endeavoured t o  show, when dealing 
with those groups, there is no evidence of this factor being of 
auy imporranre ; indeed there seems, on the contrary, good reason 
for the formation of an  opposite opinion. The case of the lion- 
cubs affected with cleft-palate is, however, one nhich at  first 
sight seems to  lend some colour t o  such an hypothesis. In 
consideriug it, however, it must not be forgotten that these 
were not hereditary cases, but had, in all probability, a specific 
cause, and ceased to  occur when that cause was removed. On 
the other hand, there are nunibeis of cases which might be cited 
where faults of excess aud of defect co-existed in the same 
children, to explaiu both of which by the nutrition hypothesis 
would seem to be a very difficult matter. Thus, for example, in 
the Heiuzler fainily polydactylisin and defective development of 
the  teeth co-existed. And, agiin, aud this case i d  of special 
interest i n  connection with the lion-cub matter, Rous * has 
recorded an iustauce where a father and child were both the 

* L u w ,  op. cit. vol i. p. 307. 
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subjects of hare-lip and cleft-palate, and both also possessors of 
six digits. I may agnin revert to  the v i ew of Geddes and 
Tliomson on the subject of the influence of nutrition on the 
determination of sex. Should it be the case that this is the 
determining factor, it would be a strong argument in favour of a 
direct somatic influence upon the germ- plasm, though even then 
it would not prove that the atate of the maternal nutrition had 
anything to  do with the productiou of abnormalities. Meantime 
the hypothesis just referred to  requirrs n. great deal more proof 
before its acceptance can become at  all general. 

Medicd literature is full of cases illustrating the influelice of 
the state of health of' the parents, both niale and female, in pro- 
ducing the early death of the f e t u s ,  or the birth of sickly, ill- 
developed children. Dr. Priedley states that he h e w  of one 
case where a man the subject of slight albuminuris married a 
young woman apparently in perfect tienlth. They l i d  one child, 
delicate and fragile, witliin a year, and the wife aborted subse- 
queritly in three successive pregnancies-the husband growing 
\r.enker year by year, and eventually dying of urzniia. Lead- 
poisoning and other affections of the parents, most notably of 
all  syphilis, may be followed by the same results. Again, as 
Stolz * has observed, fat women are often sterile and if they 
conceive are apt t o  abort. H e  believes this depends 011 uutrition 
t:~liing an abnormal direction, aiicl that the nutritive fluids 
clestiiied for the nutrition of the embryo are thus insufficient for 
its development. All these influences, however, produce, as 
might be expected, general effects upon the whole fetus,  and  not 
isolated or  scattered abnormalities, at  least so far as we a t  
present lruom. 

Part  3.-Efect of Placental Diseases. 
T'arious diseases are known to  attack the placenta, in many caws 

causing the death of the fetus.  I s  it possible that these may in 
any instances lead to  the production of abnormalities where in- 
sufficient t o  cause the death of the f e t u s ?  I have searched 
througli a considerable amount of medical literature without much 
result. Ercolani .t. does not mention any such possibility. I n  

* Des Accoochruents (quoted by Priestley). 
b Histology and Pathology of Tteproduction. 
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fact the only note on the subject which I have been able to find 
is a remark by PriesBey that Spath in nineteen cases in which 
calcareous concretions were present in the placenta, found one 
of congenital rachitis, one of spine bitida with hydrocephalus, and 
one of' slight hydrocephalus. On which Priestley remarks that 
" the presence of calcareous deposits, in the placenta, therefore 
seems associated with some pathological conditions unfavourable 
t o  the welfare of the child, although the adverse influence does 
not proceed far enough in most cases t o  estinguiah life." It is 
to be noted that the first and last of the cases mentioned are cast's 
of fetal disease, and that the second one, seeing that hydrocephalus 
was also present, almost certainly comes under the same category. 
As in the caJe of parental nnt,rition, it seems more likely that 
disease of the placenta would produce general rather than special 
effects upon the fetus. 

Section IV.-ON THE POSSIBLE NERVOUS ORIQIN OF 
CERTAIN MALFORMATIONS. 

Part l.-&ectians of a possibly Traphic Nature. 

Under this heading I desire to discuss the possibility of an 
inefficient action of the nerves during tile development of the 
embryo being it cause of malformations. I have used the word 
'' trophic," not because it quite expresses what I mean, but be- 
cause I know of no better term. The point I wish to raise is, 
whether the trophic nerves or  other nerves allied to them have 
not a potent action in directing the development of the embryo, 
and whether a failnre for any reason on the part of these nerves 
to do their work may not be followed by certain malformations, 
In  considering this question, it will first be advisable to learn what 
eEecta follow upon trophic failure in post-uterine life. Landois 
and Stirling say in this connection, that the nutritive changes 
which follow in the eye, upon section of the ophthalmic division 
of the fifth nerve, are best explained by the theory of trophia 
fibres, whose centre is the Gasserian ganglion, and they proceed 
t o  state :-" The trophic disturbances which sometimes accompany 
ail'ections of the trigeminus are particularly interestiog. They 

* Text-Book of Human Physiology, vol. ii. p. 796. 
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are-a brittle character of the hair, which frequently becomes 
grey or falls out ; circumscribed areas of inflammation of the 
skin, and the appearance of a vesicular eruption upon the face 
(often foliowing the distribution of certain nerves), which may 
also occur on the cornea, constituting the neuralgic herpes 
cornea? of Schmidt-Bimpler. Lastly, there is the progressive 
atrophy of the face, which is usually confined t o  one side, but may 
occur on both sides. It is caused very probably by atrop)iic 
affection of the trigeminus, although the nso-motor nerves n r y  
also be affected reflexly.” The following cases will illustrate 
the effects :- 

(1) Otto Schmidt* MVR first affected a t  the nge of ten, 
atrophy of tlie left side of the face commencing at  that age. At 
the age of forty-onc, the muscles, bones &c. of the left side ofthe 
face were much smaller than those of the right, and all the sub- 
cutaneous fat had quite disappeared, uo hair save a very small 
moustache growing upon that side. The left orbit was much larger 
and the eye deeply sunken from dis:ippearance of the post-orbital 
fat. The median line 
of the face was crescentic, with the concavity directed to the left, 
from the shrinking of that side. Tlie left side of the tongue was 
atrophied, and the sight of tlie left eye impaired, though not froin 
strophy of the optic nerve. The sense of smell and discharge of 
niucus mere both less on the left side t h a u  on the right. All these 
chaugev were probably due to some lesion of the trophic fibres of‘ 
the trigeiiiinus. 

(2) Dr. Stewart+ has recorded a case where the patient, a 
boy, aged 14, was severely frost-bitten a t  the age of ten, on 
the left cheek and ear. Eighteen months after, atrophy was 
first noticed. Two years later, when he came under notice, 
atrophy affected those parts of the face innervated by the two 
lower divisions of the fifth nerve. The skin, subcutaneous tissue, 
muscles, and bonev wcre all atrophied, the muscles least. The 
lower jaw was thinner and shorter, and the upper distinctly 
atrophied on the left side. The teeth were well developed. 
Owing to at’rophy of the  turbinated bones, the left nostril was 
wider than the right. There was distinct atrophy of the lett half 

* The account is taken froin a note made when Prof. Purser showed the 

t Montreal Med. Jonm. 

Atrophy did not extend beyond the vertex. 

patient t o  his class in the University of Dubliii. 
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of the tongue, more marked anteriorly. There was no affection 
of any of the special senses, nor any disturbance of deep or  
superficial sensation, nor was there any difference of tempera- 
ture between the two sides. 

( 8 )  Melidel* has reported the results of a very thorough 
examination he made of the fifth nerve in a case of facial 
hemiatrophy, of many years’ standing, in a woman. This 
woman had also atrophy in the region innervated by the left 
muxculo-spiral nerve. She died from phthisis. Her  case was 
first described by Romberg and more recently by Virchow. The 
symptoms were those of a typical left facial hemia.trophy. 
Mendel found all the branches of the left fifth nerve, from their 
origin to their termination, the seat of a proliferating neuritis. 
A marked and similar difference was found in the size of t,he 
right and left descending roots of the fifth nerve, and also in the 
substantia ferruginea, the alleged nucleus of the so-called trojihic 
root of the fifth nerve. This examination shows that, at  leaht in 
some cases of facial hemiatropby, we have to  do with ~t neuritis 
of the fifth nerve. 

Such being the effects of trophic lesions i n  post-uterine liEe, 
u e  have now to  consider what evidence there is for any similar 
affections occurring in the developing faetus. W e  know, uiifor- 
tuuately, so very little about the directing causes of development 
in the embryo, that all speculation of this nature must be sotne- 
what hazardous. I shall now detail such cases as I have met 
with, as seem to  lend probability t o  such an action of the nerves 
during development as I am arguing for. 

(1) I have first to revert t o  t,he exceedingly interesting remarks 
made by Oaklep Coles, i n  his chapter o n  the etiology of cleft- 
palate, to  which I have already referred, but which must now be 
more particularly considered. “ The frequent associatiou,” he 
says, ‘‘ of cleft-palate with defective development of the brain 
has long been observed t, and various hypotheses have been put  
forward to  explain the connection. Thus, in the early part of 
the  century, Tiedemann $ observed that iu certain cases of cleft- 
palate the uerves of smell are wanting or imperfectly formed, atid 

* Neurol. Centralbl., July 15, 1588. 
t Leuckart, ‘ Untersoch. iib. den Zmischen Xiefer-Xnochen des Menscben,’ 

Stutt.gart, 1840. 
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lie was therefore inclined to  attribute the deformity in the palate 
t o  a deficieut development of the framework of the olfactory organ 
consequent upon the nervous defect. This view, however, never 
niet witli any general acceptance, aud M. J. Weber (no mean 
authority on the subject) states * that he has never seen the olfac- 
tory nerves absent iu any case of fissured palate. According to 
Dr. Engel, on the other hand, the deformity is due t o  increased 
hreadtlt of the anterior portion of the hesd, caused by a variety 
of conditions of embryonic life. surh as hernia cerebri, dropsy of 
the third ventricle or of the lateral cornua of the lateral 
ventricles, o r  excessive development of the anterior cerebral 
lobes. Or, in other words, to a purely mechanical disturbance 
of the relative position of the parts involved. But while ad- 
mitting the accuracy of Dr. Engel’s observations, it is impossible 
to accept his deductions from them. For cleft-palate is found 
to occur more frequently in connection with a microcephalic 
skull than under the conditions quoted by Dr. Engel ; and thus his 
hypothesis, even if true, would only explain the causation of a, 

limited proportion of cases. It is far mnre probable, however, 
that the relations between the two deformities, the cerebral and 
the palatal, is not one of causation, but one of concurrence, both 
being common effects of a grave vice iu the developmental energy of 
the fcetus. . . . All, perhaps, that we can safely say on the subject 
a t  present is that cleftpalate, hare-lip, and other similar anoni- 
d i e s  of development do frequently occur in conjunction with faulty 
development of the brain, I\ lietlier bilateral or unilateral, hyper- 
trophic or atrophic ; and it is quite powible that the two kinds of 
deformity may be related to  each other as cause and effect. But  
the facts that hemicephalic and microcephalic infants are born 
with perfect palates, while the subjects of palatal deforniity are 
in many cases of high intellectual power, would appear to show 
that the two deformities are rather the combined effects of a 
coninion cause.” A p i n ,  after speakiitg of the perfect condition 
of the palates of ancient and niodern uiicivilized races, and com- 
paring their state with that of civilized races, he says :-“ We shall 
be led to the inevitable conclusion that the relation betneen a 
high state of civilization and a high proportion of palatal defor- 
mity is something more than a, mere matter of coincidence j mid 
the strength of such conclusion will not be lessened by the state- 

* Froriep’s Notizen, Bd. rir. No. 18, s. 283. 
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ments of Walther* and Langenbeck t., both of whom maintain 
that the severer forms of cleft-palate have become more common 
within tbeir own recollection. To draw more precise conclusions 
from considerations such as the  above,” he proceeds, “ would be 
beyond the scope of the present article, but it may not perhaps 
be out of place to suggest that  the difference between the con- 
ditious of civilized and uncivilized life is quite as mnch a matter 
of increased nervous strain as of changed physical environment ; 
that the over-taxed nerrouasystem, u hich in the parent manifested 
itself only by functional iustability and subjective remonstrance, 
may, in the child, issue in objective defect and au actual refusal 
to  complete its alloted task.” 

( 2 )  Dr. Langdou Down has drawn attention to the occurrence 
of palatine sbuormnlitim i n  congenital idiots. Out of tn-o hun- 
dred cases observed eighty-tKo “ possessed palates inordinately 
arched, and with this increased arcliiug mere noticed various abnor- 
malities. I n  seven the palate-bones did not meet, lealing a sulcus 
betxeen them, the mucous membrane being, however, continuous. 
There was no instance of the ordinary cleft-palate, and I may 
remark th;rt in an examination of nearly six huudred idiots, I have 
fililed in meeting nith an esample of that deformity. In  several 
the hard palate extended but a short distauce posteriorly from 
defect of’the palatal process of the superior maxillary bone and 
entire absence of the palatal bone, and in all these cases the velum 
palati was unusually flaccid. In  the majority of cases there was 
marked iinrroivness of the palate ” $. 

(3) I n  describing cases of, hereditary ataria, or Friedreich’s 
disease, my colleague Dr. Suckling says that the association of 
the disease with other deforinities is interesting. “ I n  the one 
family, one son was born with deformity of the foot, and a daugli. 
ter with only one upper limb. In the  other family two cousins 
were born bald. There is no doubt that the deficieucy in the 
nervous tracts is a congenital one, and due to  a fault in develoi - 
merit ” 5. 
(4) Beige1 11, in a paper on albinism and nigrism, gives it as  

Iris opinion that these conditions are due t o  nervous affections. 

* Graefe 11. Walther’s Journal, Bd. xxi. S. 175. 
t Neue Bibliothelifk- die Chirurgie, Bd. iv. Hft. 3, S. 403. 
3 Mental Affections of Cliildbood and South, p. 159. 
0 Rep.  frcm Illustrated bled. News, 1890. 
11 Virch. Arch. nliii. 529. 
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( 5 )  Stricker * gives the case of a ftmily where, amongst hair 
otherwise perfectly black, a white lock existed. This abnor- 
mality ran five generations, the first individual known t o  possess it 
having lived in 1720, and the case having been described in 1877. 
If Beigel’s view be correct, this may also have been due to  a ner- 
vous defect. It is, indeed, difficult to know how else to account 
for  it. 

(6) Mr. Lloyd Owent. has described carefully a case where 
congenital nystagmus was transmitted through four generations. 
This condition appears to  be due to  some congenital defect of the 
nerve-centres. 

(7) Bland Sutton $ gives the following case.-‘‘ A woman in the 
fifth month of gestation fell downstairs on her abdomen. A t  the 
eighth month she was delivered of a child, the upper part of the 
body presenting the proportions of a fcetus of corresponding date, 
but all parts below the  navel agreed with those of an embryo of 
the fifth month of iutra-uterine life. Dissection showed that t h e  
spinal column ended at the first lumbar vertebra, the remaining 
lumbar, sacral, and coccygeal elements being absent. The skin 
of the legs was exceedingly t h i n ,  and, on reflecting it, the bones 
were found to  be thin and to  present the cbarncters of those of 
an embryo of the fifth mouth. All the other tissues of the legs, 
muscles, nerves, ligaments, &c., were represented by adipose 
tissue. In this instance it is probable that when the mother 
fell, she fractured the spine of the fcetus ; the result was to  cut 
off nervous influences from the legs, which in consequence retro- 
graded into fat.” He refers to other examples of this fatty 
degeneration subsequent ta loss of nerve-influence 0, and says that 
‘‘ there seems to  be, as Otto 1 1  was the first to  demonstrate, some 
intimate relation between absence of nerves and fatty degenera- 
tion : and he points out that  parasitic fetuses, which, as a rule, 
m e  devoid of nerves, always contain a very large quantity of fat 
in lieu of more important tissue-muscles and the like.” 

(8) Furst 7 narrates a case where chronic hydrocephalus way 
accompanied by cessation of growth. 

* ‘‘ Noch eine Familie von Haarmenschen,” Virch. Arch. lxxiii. 622. 
t Ophthal. Rev. vol. i. p. 239. 
$ Introduction to General Pathology,’ p. 85. 
3 Med.-Chir. SOC. Trans. Ixviii. p. 293. 
(1 Compendium of Human and Comp. Path. Anat. (South’s transl., 1831). 
a Virch. Arch. xcvi. 357. 
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(9) Gowers * has described the condition of the brain in a case 
of congenital absence of' one hand. The subject was a malt,, 
aged 40, who was born without a left hand. The forearm bones 
were well developed, but at the extremity there was only an  
irregular tnass of bone consisting apparently of the two rows of 
carpal boues, very imperfectly developed and anchylosed together 
except a t  one point. In the brain there was a iiiarked difference 
between the two ascending parietal convolutions. A t  their origin 
at  the longitudinal fisaure, for the first inch of their extent, they 
were nearly equal in size, aud continued nearly equal for the 
upper 14 inches. In  the next (middle) two iiiches there was 
a very marked difference, the riglit being a narrow- single convo- 
lution, and the left broad and depressed by a slight secondary 
sulcus. This occupies precisely the area, stimulation of which, 
according to  the experiments of Ferrier upon monkeys, causes 
movements of the opposite hand. I t  is, of course, impossible to  
say whether the brain or the hand defect was the primary one. 
The following remark of the author, however, renders it possible 
that the former may haye been the cause :-" I am not aware 
that the brain has been examined i n  any similar case. In several 
instances, in cases of old amputations of the arm, an  atrophy has 
been found, but it has been slight, and has not been uniformly 
localised." 

These facts, I think, render i t  probable that the nervous 
system exercises more influence upon the courRe of deve- 
lopment than has been hitherto attributed to  it. It is true that, 
on the opposite side, it may be urged that anencephalous fetuses 
are fairly well developed and are yet without brain. To this i t  
may be replied-lst, that the development is more apparent than 
real, since the bodies of such fatuses are always overloaded with 
fat, a condition which, as we hare seen, follows upon loss of' nerve 
influence; and 2nd, that we do not know the date a t  which the 
disease occurs which causes the defect. Certainly it is later than 
the  period a t  which the eyea are fully formed. It may be that 
the disease does not occur until after development has proceeded 
sufficiently far t o  proceed with the remnants of nerve sjstem which 
exist. It must not be forgotten that these forms sometimes live 
and breathe for a short time, chowing the existence of some im- 
portant parts of the nervous system. 

As regards the kinds of malformations most likely to  follow 

* ' Brain,' Oct. 18%. 
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upon a loss of nervous influence, it appears to me that many of 
the clefts can best be accounted for in tLiJ way. For example, i t  
is a little difficult to see how a brnncliial fistula can depend upon 
a lack of material, since the aperture a t  the time of failure to 
close must be excessively small. On the other hand, it is not 
difficult t o  see how a failure of poFer t o  close, due to  a want of 
iicrve influence, may cause the persistence of the cleft. A sin~iliir 
explanation may be ofrered for some of the foriiis of cleft-palate 
where there is 110 apparent lack of material. The co-esisteiice of 
several nialformations in the satme region seems to  point to some 
common cause, which is most probably to be sought for  in  the 
iiervous system. Such grouped malformations occur most often 
iu the face in connection with ears, eyes, and palate. It is sug- 
gestive to observe that these are in the region of‘ supply of the 
trigeminus nerve, and that, as Amtie * observes, “ the nervous 
centre in which the trigeminus is implanted is, of a11 nervous 
centres, the one which in the liuinan subject is most liable to  con- 
getlital imperfection of the kind which necessitates a break-don-n 
in  its governiug functions a t  special crises in the development of 
the organism.” 

Here a t  present I must leave the subject of the connection of 
nerve intlueuce aucl congenital lesions ; at a later part of this pnpcr 
I shall recur to i t  in relation to the origin and development of a 
in alforrnat ion. 

Par t  2.-A$kcfions dae io Excessive nnd Irreg2~lnr 
Nerre-impulse and Xusculnr  Contractions. 

It is, of coiirae, a well-kno\infact that the child after a certaiii 
period of intra-uterine existence is capable of inakiiig a coiisider- 
able amount of use of its muscles, and, moreover, that the amount 
of movement varies in different children. Many have held that 
an excess of this movement, exercised with irregularity, is the 
cause of various mnlformatiuns. Talipes is that whicli lias been 
most commoiily attributed t o  its influecce ; thus Lokme t groups 
the rarious forms G f  that defect under the heading of “ Distor- 
tion from irrcgular muscular contraction.” Thcse malformatious, 
lie say>, “ are probably due to some form of cerebro-spinal irrita- 
tion or defect.” Again, speaking especially of the various forn~s 

* Lancet, 1666, i. p. G54. 
t Teratological Catalogue of Roy. Coll. of Surgeocs of E~~g l snd .  
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of talipes, he says, “ The question of their origin from irregular 
muscular contraction is still an open one ; but the arguments i n  
favour of this view are exceedingly strong.” Messrs. Parker and 
Shattock, as bas before been mentioned, take a different view as 
to the etiology of the condition. In  their specimen it is true 
that a microscopical examination revealed no lesion in the central 
nervous system; at the same time it is a matter for argument 
whether this is proof positive that no nervous influence was con- 
cerned in the production of the condition. It Heems to  me a t  
least possible that some temporary stimulus, say of a chemical 
nature, might set up irregular contractions in the muscles, without 
any changes rerrulting in the nervous system. W e  k u o ~  that 
drugs admiiiistered to  the mother can affect the fcetus, and the 
same may be true of other chemical stimuli of which we may know 
little or  nothing. If this be true, the resulting lesions would be 
somatogenic in their nature ; but we are at present in ignorance 
as t o  whether, in the first place, all lesious which are attributed 
to  this cause are really due to  it, or  wbether some of them may 
not follow upon a lack of material, as seems p b a b l e ,  in which 
case they would be blastogenic in their nature. And, secondly, 
supposing that these lesions owe their origin to more than one 
cause, we have no method, at  present, of distirguishing between 
the tm-o or more classes. Here, as in many other instances, it is 
much to be hoped that teratological workers will direct, in the 
future,  more attention to the causation of malformations, so t ha t  
these and other cognate problenis mny be cleared up. 

Section V.-HEREDITAZY DISEASE. 
The subject of hereditary disease is one which should not be 

neglected in an inquiry of this kind. I purpose, therefore, 
devoting a few lines to  this subject in its counection with tbe 
present topic. 

The greatest confusion bas been introduced into the contro- 
versy on acquired characters by some who have mixed up the 
various kinds of hereditary diseuses, which fail into classes of 
tIie most divergent nature, with one another and with hereditary 
variations and malformations. It will, then, be advisable to state 
what are the groups of hereditary diseases considered in relation 
to the present inquiry. 
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(1) There are diseases due to a specific infection, probably 
always bacterial in its nature. Small-pox and ot,lier similar 
diseases, with which the f e tus  may be infected by the mother, 
arc of this kind. The commonest and best example is, however, 
that of syphilis, which may be communicated to the embryo by 
its mother, or to the embryo by the fat.lier, and by the embryo, 
in turn, to its previously uninfected mother. Diseases of this 
k ind  have no beariug whatsoever upon the present question, 
though it is sometitries imagined that they have. 

(2) There are conditions of the embryo induced by the presence 
of a poison, not bacterial in its Datum, which may be prevent i n  
the parental organism at the time of impregnation. To this 
group may possibly be assigned the cases of early intra-uterine 
death or congenital feebleness of the embryo, whicli, as lias been 
already stated, are caused by lead-poisoning in  the male parent. 
Those casep, also, wbere feebleness of mind o r  body in t'he child 
seems to be the result of chronic alcoholism in the parent or 
parents. I n  connection with t.his subject I cannot refrain frorn 
meiitioiiing the remarkable statements of Dr. Langdon Down * 
as to the eff'ects of intoxication in the parents on the offspring. 
The case which he gives is that of a child (female) aged five years, 
witliout ~ i i y  deformity, but only 29 inches iii height, and unable 
to speak. The first child of the family wm healthy. Prior t o  
the procreation of the isecond the father took to drink, the 
offspring dyiug a t  the age of' three years, and during its life 
resembling that described above. The third was the child first 
mentioned; and the fat,lier was drunk when he procreated it,. 
The fourth was a tniscarriage. At this period the father became 
again a sober man, a,nd his wife had subsequently five perfectly 
iiorninl cliildren. The above case, the author says, is of great 
interest, because it adds auother to  a group of cases which have 
come under his observatiou, of arrested development arising from 
the intoxication of one or both of the progenitors at  the time of' 
the procreative act. The whole group of cases has presented 
features of such close resemblance that it is difficult to avoid the 
conclusion that there M-as some unity of' cause, and careful ia- 
vestiga,tion lias elicited facts bearing on the etiology of these cases 
having a close parallelism to the circumstances wliicli lie believes 
to  have been potential in this. H e  has known some of these 

* Trans. Path. SOC. xx. 419. 
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cases t o  attain the age of twenty, while still preserving infantile 
characteristics. If  these deductions be true, it certainly would 
seem as if the soma was capable of exercising a greater influence 
upon the germ-plasm and its development than some writers are 
prepared to admit. 

(3) There are the diseases commonly called hereditary, such as 
gout, rheumatism, phthisis, and h~mophilia. These require a little 
consideration. The first two are due t o  some fault in the chemical 
processes in the body, and a t  first sight seem to have little to do 
with the subject of congeuital malformations. I believe, however, 
that this is more appar'ent than real, and that, as a matter of fact, 
they are more closely allied thau on the surface appears to be the 
case. It is true that it is the chemical process which is a t  fault, 
but the primary flaw must surely be in the laboratory in which 
they take place. To say that we do not know the physical ex- 
planation of the failure, is no more than to say that we have not 
yet penetrated all the mysteries of human pathology. I n  the 
hereditary cases it would seein that the parent transmits to the 
offspring a flaw or weakness in the chemical apparatus, which 
under strain leads to its subsequent breakdown and tbe appear- 
ance of the characteristic disease. Such a flew or weakness may 
surely with correctness be called an hereditary malformation. 
Again, as regards phthisis, the tubercular bacillus is only one 
factor in  the disease : there must also be a suitable nidus or soil 
for it to take root in j the condition of tissue, whether intestinal, 
pulmonary, or othsrwise, which provides this suitable soil is 
often hereditary, and may fair1.y be looked upon as au hereditary 
malformation. As regards haemophilia, there can be little d i 5 -  
culty in seeing that the hereditary malformation consists in 
some faulty construction in the walls of the blood-vessels, which 
prevents them from behaving in the normal manner when cut 
or torn. As regards cancer and its heredity, since we are quite 
ignorant as to the cause of that complaint, it is useless trying 
to form any theory to  account for its transmission. I n  the next 
and concludiug Yectiou, I shall have to  discusa the bearing of 
these facts upon the question iuvolved in this paper. 

LINN. J0UBN.-ZOOLOGY, VOL. XXIII.  35 
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Section PI.-CONCLUBION. 
I have at various points in this paper had t o  allude to the 

unfortunate gaps in our teracological knowledge, which make 
the drming  of indisputable conclusions so very hazardous. I 
shall therefore coiitent myself with briefly indicating those points 
which have chiefly struck me in working at t’he subject. Even if 
the deductions be inaccurate, the facts and words of others collected 
in this paper may render it of some service to  others working at  
the same subject, and probably especially so to those n-110 are 
not, members of the medical profession, and who are therefore 
perimps less conversant with its literature than those who, like 
myself, are in tile coilstant habit of referring t o  it. I will now 
nieution the poiuts t o  which I have above alluded. 

(1) It is an interesting poiut that those inalforiiiatioiis i~liose 
hlusiogenic nature is lemt in doubt are, speaking geiierally, those 
also whose hereditary nature is niost distinct. J would refel-, as  
a n  esauiple, to polydactyly. 

(2) Again, i t  is interesting that those malformations which 
are uudoubtedlg somatogenic are, so far as I know, non-herc:dilary. 
I allude t o  the  nbnormalit.ies described in S e c h i i  11. Part 3, 
bt i t  the remark just made iiiust be taken with the limitatioii that 
so many of these foriiis are still-born or burviw but  a brief 
period. It might he thought that a further limitatioii should be 
iiiade on account of the difficulty that gravely deformed persous 
might, find i r i  getting iiiarricd ; but this is, I thiulr, au unnecessary 
liiiiitat~ion. ‘l’lie study of tcrutological literature almost seenir; to  
teach one t.hat any person of either sex can get iiiarried if’ they 
h i r e  it. Le t  me give BU example from both seses. Butcher * 
has figured a woman and her child bot’h affected with tile most 
aggravated fbrln of double hare-lip and cleft-palate, than \\hich 
scarcely anything can leud a more horrible appearauce to the face. 
Butcher operated upon both at  the  same time apd remedied the 
detects t o  a large extent. On the other side, I knew of a man 
quite destitute of bot,h upper and lower extremities, who was not 
only married but the progenitor of a well-formed and handsome 
progeny. 

(3) It; must be admitted that besides the cases which have been 
alluded t o  in the above two seetiom, there remain still a number 
of others as to which no definite conclusiou can be, at; present, 

* Dubl. Journ. of Med. Sci. ldii. 426. 

I do not know tbe cause of the defect in his case. 
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arrived at. These bave been already sufficiently indicated in the 
earlier sections of this paper, and need not, therefore, be now 
further specified. Much more extended observations will be 
required in most of these cases before it will be possible to settle 
the question as to their nature. 
(4) There are certain malformatious which suggest the possi- 

bility that they may have been gradually acquired and subsequeutly 
transmitted t o  descendants. Some of these may now be briefly 
mentioned. The questiou of hereditary myopia and hypermetropia 
is one which Weismaun has considered in his essay " On Here- 
dity "*. He there states :-" Those fluctuations on either side of 
the average u hicli we call hypermetropia and myopia, occur in 
the same msuner, aud are due to the same causes, as those which 
operate in producing degeneration in the eyes of cave-dwelling 
animals. If, therefore, we not unfrequently meet with families 
in which myopia i u  hereditary, such results may be attributed to 
the transmission of an accidental dispositiou on the part of the 
germ, iustead of to the trausmission of acquired short-sightedness. 
A very large proportion of short-sighted people do not owe their 
affliction to  inheritance at all, but have acquired it for themselves ; 
for there is no doubt that a normal eye may be rendered myopic 
in the course of a lifetime by contiuually looking at  objects from 
a very short distauco, eveu when 110 hereditary predisposition 
towards the disease can be shown to  exist. Such a change would 
of course appear more readily if there was also a correspouding 
predisposition on the part of the eye. But I should not explaiu 
this widely-spread predisposition towards myopia as due to the 
transmission of acquired short-sightedness, but to  the greater 
variability of the eye, which necessarily results from the cessation 
O F  the controlling influence of natural selection." I have already 
mentioned that Mr. Priestley Smith has stated that there is a 
supposed correlation between the growth of the brain and the 
growth of the eye, by reason of which a high degree of cerebral 
development is apt to be associated with an over-development of 
the eye. If this be so, apparently the brain condition i d  the 
primary factor, at least in a certaiu number of cases. But the 
brain condition limy be due t o  variations in the germ itself and, 
themfore, blastogenic in nature, and the inheritance of the defect 
might follow without any necessity for an appeal to  the heredity 

* Eiiglish ed. (Poulton). p. 89. 
85' 
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of an acquired defect to  account for it. But it is a question 
whether an explanation such as this can be held to  account for 
a11 the cases of hereditary myopia. In his essay, however, 
"On the Supposed Botanical Proofs of the Transmission of 
Acquired Charactere " *, the author seems to admit a modi- 
fication of his view as first expressed, mliicii are of great ini- 

portauce in connection with the question of the inheritauce of 
the group of defects at  present under consideration. Dr.  Mivart 
in reviewing these essays iiiakes t,he following comment 011 this 
modification :-" Although these last' two essays are intended to 
show that acquired characters cmriot be inherited, they yet seem 
t o  us t o  show that to a certain extent, and in a certain sense, they 
may be inherited. We  have no desire to contend that they are 
heritable to any large extent, and we have always affirmed that 
mutilations can at  the most be very rarely inherited, and long 
ago referred to obvious proofs that so i t  must be $. But Pro- 
fessor Weismann here certainly makes some admissions with 
respect to the cumulative effect of a changed environment on the 
germ-plasm of organisms, which contradict his previous assertions 
that. only unicellular creatures can be thus modified. But if' such 
a cumulative cffect does exist, then, if sufficient time be allowed 
(aid Darwiuians are prodigal of time), a modified Laniarckisin 
~ : t p l ~ e : i r ~  ! " It is poss"i1e t h n t  in tlie direction thus iiidicntcd 
a i i  euplanhoii may yet be found for some of these conditions. 
But the wliulr sub,ject, so far as the eje-defects are concerned, 
w ants morlrii I g o nt tliorou ghl y by pr:\ct,i ml ophth a1 in olo g i s ts . 

( 5 )  There are certniu points which sliould be noted, since they 
seein t o  indicate the gradua'l rise and development of a malforma- 
tion. The first is that of the pre- 
cursory conditions, so to speak, of cleft-palate and hare-lip which 
were mentioned when that subject was under coneidera,tion ; these 
are of p e a t  interest. Again, in connection with the mme subject, 
it  should be mentioned tha i  Lucas 9 has published observ a t '  ions 
which lead hiin to  conclude that an absence of incisors in a parent 
is preinonitory of cleft-palate or hare-lip in the children, and 
he has given several cases in support of this theory. I am bound 
to say that my colleague Mr. Hurnphreys and myself, when working 

I will mention two examples. 

* Ib. 1'. 413. 't Dub. %view, 1669, p. 269. 
Genesis of Species, 2nd ed. p. 242. 
Brit. Med. Journ., Dec. 3, 1887, p. 1213. 
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at the subjects of increase and diminution of the incisors *, did 
not meet with any cases which bore out this theory ; but this, of 
course, does not prove that in certain cases it may not be true. If  
so, it strengthens the argument in favour of precursory conditions 
for some cases of palatal and labial defect. The second example 
is quoted by Page t from Boehm $. A woman had ‘‘ beautiful 
blue eyes, delicate white skin, and, what i8  especially characteristic 
of a tendency to albinism, colourless eyebrows and eyelashes.” 
Her daughter had white eyebrows, lashes, and skin, and great 
irritability to light, whilst the grand-daughter had internal 
strabismus and nystagmus, and hair “ originally as  white as well- 
bleached linen.” Some other cases of a cumulative nature are 
given in my previous paper. It seems to me possible that these 
cases are due to an ori,&al flaw in the nervous system. Whether 
this flaw is due to a failure of development consequent upon 
conditious inherent in the germ, or upon the slow effect of some 
condition connected with the environment acting upon several 
generations, as was suggested by Coles when writing about cleft- 
palate, and as Weismann seems t o  hint may be the case in the 
essay referred to above, must a t  present and for a long time 
remain an open question. But in either case the nervous defect 
would precede the more obvious one, and may in an earlier gene- 
ration exhibit its effects in a manner perhaps never recognized, 
by slight trophic disturbances and the like. Descending further 
and gathering force as it descends, under favourable circumstances, 
the conditions met with, at times, in the parents of children with 
cleft-palate or whatever the defect may be will be reached, and 
in the next generation or in one closely succeeding the full defect 
may appear, the precursory conditions having been quite un- 
noticed. I do not wish it to be understood that I am arguing 
either that all malformations have a nervous origin or that the 
chain of events which I have suggested, or one of a similar nature, 
occurs in all cases; what I desire to point out is that in some 
cases, and perhaps in more than at present we have any idea of, such 
precursory conditions may be capable, by diligent inquiry, of 
demonstration. I n  these facts we also may, I think, find a clue 
to the real significance of the much-abused word “tendency.” 

This word, and especially in its relation to the so-called here- 

* Journ. of Anat. and Phys. vol. xxi. 1). 84. I ‘Lancet,’ dug. 8, 1874. 
$ Der Nystagmus und dessen Heilong. 
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ditary diseases, means that there is at  present in the subject a 
minor condition of the nature of a congenital malformation. It 
is possible that under the most favourable conditions of life for  
the given defect it may never lead t o  a breakdown or become 
apparent, wbilst under other and less favourable circumstauces 
the weak point may give way and the defect become obvious. 
Such an explanation as this might be Eithout hesitation accepted 
as accounting for the varietieg of eye-defects recently referred to : 
and I believe that fnrther inrestigation will show, ns far as 
demonstration is possiNe, that die same line of argument ma! 
be wed, not only with regard 10 the remaining diseases of the 
hrreditary group described as (3) in Section V., but also to  some 
at least of the coilgenital and hereditary malformations as well. 

A Revisioii of the Ebr-culidre, with Descriptions of New Species 
By W. F. KIRBY, F.L.S., F.E.S., in the British Museum. 

of the British Museum (Natural History). 
[Read 19th June, 1890.1 

(PLATE XI.) 

TIIF, Forficulids, or Earwigs, hare hitherto attracted less attell- 
tiiin from Entomologists than any other group of Ortliolltern. 
‘rhere are hut few pa,pers of any importance on the grollp ; tllosc 
bg Dolirii in tlic ‘ Stettiiier e~itoniologische Zeitung ’ (volr. 24-26, 
IXG3-1SG6), which include a descriptive synopzk, and Scudder’.r 
Catalogue of all the dcsrribed specie<, in vol. 18 of the ‘Proceedings 
of the Boston Society of Natural History ’ (1877), being the lnosi 
useful. Since then several species have been described by DC 
Bormans, Earsch, and others in various foreign periodicals. 

Hnring lately rearranged this group in the British 117useuln, I 
JLiclged that it would give a useful impetus t o  its study t o  l>ub]js1\ 
3. l*eviseil synopsis of the genera on the h i e s  already indicated by 
Dohrn and De  Bormans, and t o  describe as many new species as 
we're before me in  sufficiently good condition. Several of these 
11 ere ticketed with MS. names by Prof. Westwood, which I hare 

One great drawback in the study of the Forficulidp is defi&ncy 
They are usunlly received in  very small numbers 

usually adopted. 

of‘ inaterial. 
an& rarcly in quit? perfect condition, the antennae, which 




